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F.5-2
H. W. LOCHNER, INC.

PROJECT BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HIGH LEVEL BENTS
| LIVELOAD | (Bent145)

HS-20 AXLE LOAD (LFD - APPENDIX A)

Span 145 = 180‘ --> R145 = 836k
Span 146 = 160.9583" --> Ryy, = 77.5k

HS-20 WHEEL LOAD

W145 = R145 / 2 = 418 k
N 50
w/lmpact = 418 % T80+ 155 + 1) = 48.7 k
W4 = Ry / 2 = 38.8 k
. 50 -
w/Impact = 38.8 *( 16096+ 125 + 1) = 45.6 k
Max. NEGATIVE MOMENT
Wies Wias Wiss Wis
2' 6! 41 61
Cur‘b\ N
L L Curb
F 3
2’ a8’ 8’ 8’ 21
|
Ry Ro R3
w/ Impact
R, = 48.7 + 48.7 * ( 2/ 8 ) = 60.9 k
R, =( 487+ 456 )" ( 6 /8 ) = 70.7 k
Rs = 45.6 + 456 * ( 2/ 8 ) = 57.0 k
w/o Impact
R, = 41.8 + 418 * 2/ 8 ) = 52.3 k
R, =( 418+ 38.8)* ( 6 /8 ) = 60.5 k
Rs = 38.8 + 38.8 * ( 2/ 8 ) = 48.5 k
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H. W. LOCHNER, INC.

F.5-3

PROJECT BONNER BRIDGE - OREGON INLET NORTH CAROLINA JMJ  Jun-06
SUBJECT:HIGH LEVEL BENT ANALYSIS WDB Jun-06
HIGH LEVEL BENTS
| LIVELOAD | (BENT145)

MAX. POSITIVE MOMENT

WI45 WI4S WHG WME\
4[ 4/ 2/ 4/ 2/ 4/ 4/
3 3 3 3
A A £ 4
8 ar 8
R R R R4
R, = 487* (4/8) = 244K
Ry = 487* (4/8) + 487*(6/8)+ 456* ( 2/ 8)= 723k
Rs = 487* (2/8) + 456* (6/8)+ 456* ( 4/ 8) = 692k
R. = 456* (4/8) = 228k

Appendix F.5

Page 3 of 208



F.5-4

o0
Q
r~
m
O
w
<

"SUCHIPUOY PUIM [enshun Joj paujwexe aq
lfeys suoibaz puim jeroads pue ‘sajiojuowoid .
ueedo ‘sabiob ‘uiessa} snourejunop y (egovil- N

"EaIe [e}SE0D By} JO- \

dnojuod paads puim JSe| 8y} esn jjeys JNoJUod

ise| 3y} OpISINo seale [eJseod pue %.,_nmh 't MMW“M”
s Si 1M usamiaq uonejodiaguy Jesuy
:oﬁhﬁ;u:ﬂﬁﬂuuw_wﬁugemﬁo%h ¢ (sv)oLL
(w 01) ¥ ¢ 18 (spw). anoy sad sejjus uj spaeds
PUIm 3snb puodses-¢ ubisep [euruou aJe sanjep °L \ (srloos
:SOJON
| _ (ov)o6
 uojbiey pupm jesoeds 7% SPRIA L
_ A ST AAT
A
U
A AAATNA P
e
e v
. ..-—l“-...&mmmw

37
Page 4 of 208

Appendix F.5



H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JIMJ  May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
H.L.B. #145
Earth Loads
Assume No Earth Loading on Bents or Pile Cap.
Wind Loads (AASHTO 3.15)
Design Wind Speed = 130 MPH (Original Design Speed)
Ratio= ( 130)° / ( 100 ) = 169
Wind on Superstructure (AASHTO 3.15.2.1)
Average Beam Depth by Area=
[(8(9.083")+(8")(7.708')+(16")(6.292')+(18')(6.125')+(12')(6.271")+(18')(6.3333")
+(9)(9.083")+(9")(7.708")+(15")(6.292')+(57')(6.167")] / 170" = 6.656'
2
E
L)
1
&
5
o
S
& 6l B
'S = w
= f = Long. —*
1
L t
o S 2T ST R M S S L A Q (s #
[
3
A
Assume Wind @ 60° Skew
Long. = ( 0.019 k/Ft?2 )( 1.69 Ratio ) = 0.032 k/Ft?
Trans. = ( 0.017 kIF?2 )( 1.69 Ratio ) = 0.029 k/Ft?
Assume Adjacent Bents 144 & 146 Take 1/2 Load
Load Length =( 160.958 + 180 )/ 2 = 170.479 Ft.
Long. Force = 0.032 k/IFt? )( 9.718 Ft.) ( 170.479 Ft.) = 53.015k
Trans. Force = 0.029 k/Ft* )( 9.718 Ft.) ( 170.479 Ft.) = 48.045 k

Moment Factor
Mg = 63.566 / 55.04 = 1.155
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H. W. LOCHNER, INC.

F.5-6

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
H.LB. #145
Modify & Apply to Jt. 2 & 3
Long. Wind = 53.015 k) * 55 )/ 2= 30.616 k/Jt
Trans. Wind =( 48.045 k) *( 55 )/ 2= 27.746 k/Jt
Wind on Live Load (AASHTO 3.15.2.1.2)
Assume Wind @ 60° Skew & Apply @ 6' above Deck
Long. = 0.038 k/Ft?
Trans. = 0.034 k/Ft?
Long. Force = ( 0.038 k/Ft? *( 170.479 Ft.) = 6.478 k
Trans. Force = ( 0.034 k/Ft? *( 170.479 Ft.) = 5.796 k
Moment Factor = 55.040 Ft. +  11.052 Ft. + 6.000 Ft. ) / 55.040 Ft. =  1.310
Modify & Apply to Jt. 2 & 3
Long. Wind = 6.478 k) * 1.310 )/ 2.000 = 4.243 k/Jt
Trans. Wind = 5.796 k) * 1.310 )/ 2.000 = 3.796 k/Jt
Additional Dead Load -Bearings
Apply 0.300k under each Beam.
Wind on Superstructure
Wind Pressure = 0.040 k/Ft?  * 1.690 = 0.068 k/Ft?
Long. = 0.068 k/Ft?  * sin 60.000 = 0.059 k/Ft?
Trans. = 0.068 k/Ft?  * cos 60.000 = 0.034 k/Ft?
Cap _
W, = 0.059 k/Ft* = 5.000 Ft. = 0.295 k/Ft  on Members 1-3
Fx = 0.034 k/F2  * 5.000 Ft. *  4.000 = 0.680 k/Ft  at Jt. 4
Columns
Members 4 & 5 _
W, = 0.059 k/Ft* = 4.500 Ft. = 0.266 k/Ft
Wx = 0.034 k/F2  * 3.907 Ft. = 0.133 k/Ft
Members 7 & 8
W, = 0.266 k/Ft
Wx = 0.034 k/Ft?  * 5.047 Ft. = 0.172 k/Ft
Members 10 & 11
W, = 0.266 k/Ft
Wx = 0.034 k/Ft2  * 6.052 Ft. = 0.206 k/Ft
Appendix F.5 Page 6 of 208



H. W. LOCHNER, INC.

F.5-7

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  May-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
H.L.B. #145
Members 13 & 14 ‘
W, = 0.266 k/Ft*
Wx = 0.034 k/Ft? * 6.631 Ft. = 0.225 k/Ft
Struts
Members 6 & 9 ‘
W, = 0.059 k/Ft* * 4.000 Ft. = 0.236 k/Ft
Member 12 ‘
W, = 0.059 k/Ft* * 5.000 Ft. = 0.295 k/Ft
Longitudinal Forces (AASHTO 3.9)
Lane Loading
2 Lanes, HS20, No Reduction (AASHTO 3.12.1)
LF=[( 0.64 k/Ft * 170.479") + 18 k] * 2 Lanes*  0.05 = 12.711 k
Modify & Apply to Jts. 2 & 3
Mg = 1.31 from Wind on L.L.
Fz = ( 12711 k * 1.31) / 2 = 8.326 k/Jt
Thermal Forces (AASHTO 3.16)
Longitudinal - Structure Free @ End Piers, No. Long. Forces Do To Temp.
Transverse
Assume 45° AT
Thermal = 0.000006 (AASHTO 8.5.3)
Shrinkage = 0.0002 (AASHTO 8.5.4)
. S 0.0002
Ratio _W = 0.000006 - 75 = 0.7407 use 1.741
Stream Forces (AASHTO 3.18.1)
Tidal, Stream, & Storm Surge Forces Beyond Scope
Seismic Loading (AASHTO 3.1)
Since Acceleration = 4 % --> SPC = A --> No Seismic Analysis Required
Appendix F.5 Page 7 of 208



F.5-8

d30dIO 1331S d3aaTamM - 43adiO 133.1S d3aaiam

o—-t+-~———-t-—4-+-—|—-———4-—{°—|—-—-—f—o—J—o

1NH1LS F1dIdL
Gyl LN3d s Yer .
o SLEE = (G osy )(52)
(00°0'82°0€) (00'0'22°G)
by . O o ¢-I.I+A8.o_8.e
(oo0'o0og) &' |’ 94 AR
....— - Mm.
(88'7'86'62) awl L -JH; (88'+'20°0)
__ !
| ]
:._ _;:
__ _.
(ys8L'cL'62) e -
%_ b 4%» (v5'81'88°9)
|
7 i
| |
° B
__ !
| |
AN |
(o2e2622) | & —-—-—-— g T -~ o | (v0'2€e'€0'8)
| |
LV N |
Ry , N_T
| |
__ !
| |
/ _, AN __ \/ _
N A_.a nr (y0'sG'00°€)
(v0'ss‘00°€€) T T T T T T T e Y,

(¥0°95'¥8'92) (v0'g5'9L'6)

(.£D(E) anm ¥

Page

Appendix F.5




F.5-9

TUB SHTETH\AVYIS\SP Ty » TETH\SISTd\SISATYNY\ON @6pIId J2UUOF\RUTITOIBD YIION\LS-NOQ\:S

0
6T Fo T 8bed TUR 'S5 TETH\AYY.LS\SH T2 5 b TETH\5I29Td \SISATYNY\DN 26PTIg I9UUOg\RUTTOIRD UYIION\IS-NIQ\
< = oz oz oz 59 Gy
wmm m 5 &5 B 5 »M ; -
L S e IS
N i [ [ - % & a
. 8 )
ORI | 80
s Iy S - ) <
R S =5
[SERESTINSY 3

1d0ddNS YIEWAW ILNIOL MWHd “1¥
@3axXid ¥T 0L 1T "0%

S1¥0ddns “6¢

LT OL T EWIW FLAAONOD TYINALYW ~8E
SINVLSNOD "LE

8T dZ SL'% AX SI¥d LT OL ST "9¢
1€9°9 A4z 16¥% ¥ QA SI¥d ¥T €1 "SE
S'T dz & QX SI¥d 2T "¥E

250°9 4z 16¥%°'% QA SI¥d 1T 01 "€t
L91°€ AZ ¥ QA SI¥d 6 "TE

LY0"SG dZ 16V'% QA SI¥d 8 L "1E
L91°€ dZ ¥ QA SI¥d 9 "0f
L06°€ dZ T6F'P QA SI¥d § ¥ "6C
¥ dZ S dA SI¥d € OL T "8T

NYOIHIWY ALYEJONd ¥IAGWIW “LT
IVI¥ALYW ANIJ3d aNd 92

S0°0 dWva -'se

900-35°S VHATIY "%

66671 0 ALISNHA "€T

m L1'0 NOSSIOd “ZZ
o 009€S% 3 1T
o FLAUONOD D1dO¥LIOSI " 0T
3 ) IMYLS TYI¥ALYW ANIJAd 6T
- pT €T LT ‘€1 2T 9T ‘2T TT ST ‘€1 OT ¥T ‘2T 6 €T ‘0T 6 2T ‘0T 8 IT '8T
9] 6 L0T ‘846898 7LSL'959'9€5'SZ¥y 'PEElEee izl LT
H SHONAAIONI YIEWAW "9T
By 00 9¢ ¥T "ST
2 00 82°0E €1 ‘0 0 2L°S 2T ‘0 0 0 TIT ‘0 B8'% 86°6Z OT ‘0 88°¥ 20°9 6 "%l
] 0 ¥5°8T €1°62 8 ‘0 ¥S°8T 88°9 L ‘0 VO'LE L6°LZ 9 ‘0 VO'LE €0°8 § '€T
3 0 ¥0°SS €€ ¥ ‘0 $O'SS ¥8°9Z € ‘0 $O'SS 91°6 T ‘0 ¥O'SS € T ‘2T

Lt

SHLYNIQY00D INIOL "TT

dIM 1334 LINN 0T

29 HIODNAT 3OVd "6
ZL HIQIM INANI
NOILVWMOANI €0 aNd
9002 AVA AIVA YTINIONT

8
L
‘9
oWe O :
%»o\m» mag HWYN AIINIONT M
3
(4

YNITONVD HIYON INFITO €0r
FDATNE YINNOH IWVN 800

@Q\ qd\w\\ﬂ.. NOILYWHOANI 800 L¥VLS
t

als‘SvIETH ‘dTId4 LNdNI
SPTIETH 'HDOAINE ¥ANNOH HDVdS QWVLS "1

ST JO z 9bed

]

S Frrrr— ArRRER KRR AR R RREANY

3 * I9UYO0T ‘M'H QI ¥ISA .

5 . .

< x 6€:19p:ST  =ewTL x

o * 900z ‘0z L =e3eq x

m * *13ur ‘sxesutrbumy yoressey »

~ * 30 uexbBoxqg Axejzetadoxad »

S * SN°ZO0T PTE  »00Z UOTSIdA *

N * 018° QYVLS » v

N * » .

3 P « -

o =
-~ < 5

& =

& 19

o 1 "ON 3DYd o

2 Wd 9v:€0 ‘9002 ‘0z ATn, ‘Aepsanyg M..



F.5-10

ST JO p 8bed

TUB SHTETH\QVVLS\SHTP5 5 TETH\ SIS Td\SISATUNY\ON 96DT.I8 I9Uuog\BUTTOIE) YIION\LIS-NIA\ S

YT €T TT OT 6 8 L 9 S ¥ T ISIT SHOHUOA HILAWIW INI¥d "TvT

W T°Z890TT /T°2T = #D¥dS MSIA ‘TIVAY/Q¥0Zy

SQYOM-OTIN HIEN0d Z = XINIVW SSENJJILS JO AZIS

09 = WOQEI¥d 40 STAYOEA TYIOL ‘TIT = SASYD QVYOT AYVWINA TYIOL
400 ¥z /€ /€ =HLQIM-QNVE TYNIJ/TUNIDINO

14 /Lt /%1 = SIY¥0ddNS/SINIWATA+YTLWAN/SINIOL 0 HTLWAN

SOILSILIVYIS WIEZTHEOHJ

SISATYNY WiOA¥dd "0%T

L9°T €1 0°T T "6ET

LNEWOW HAILISOd dH¥0LOYA XYW A0 NOILYDOT ENIWNHLAA OL dISN 00T €WOD avOoT "8ET
0°'T8%¥%L°TLOTOOTS €0V "LET
9 dno¥d 09 HWOD AV¥0T "9€T

0°'T 8 ¥%.°T L O'T V¥ "SET

S dNo¥d 0S5 GWOD AVOT "PET
0°'T 8 ¥L'T L "EETL

¥ dno¥o 0% EWOD av0T "ZET

0T 80'T90 TS EO0?DP "TET

€ dno¥d 0€ EWOD d¥0T "0€T

0°'T 80TV "621

Z dNnodd 0¢ EWOD dv0T "8T1

0°T 8 "LZT
T dNO¥D 0T EWOD dV¥0T 92T
*x STI

0- zD INN LT OL ST %21
avoT YAEWIW “€TT

avoT WYIdLS 8 dv¥0T "2TTT

xx CTTT

S¥- dWdlL LT OL T "02T

avoT FINLVEAdWAL 61T

avoT dWdlL L AV¥0T 81T

xx TLTT

9zE'8- 24 € T "911

av¥oT INIOL "STT

AJ¥04 TYNIGNLIDNOT 9 A¥OT "¥1T
xx CETT

€PT P- 24 96L°E- X4 £ T "TIT
ayOT INIOL "TTT

T1 NO ANIM S dV¥0T "0TT

*x 60T

$6¢°0- Z9 INN TT "80T

9€Z°'0- 2D INN 6 9 "LOT
§Zz°0- XD INN PT €T "90T
902°0- X9 INN TT 0T "SOT
ZLT0- XD INQ 8 L "¥0T
€€T°0~- XD INN S ¥ "€0T
992°0- 29 INN ¥T €T 1T 0T 8 L S ¥ "TOT

14 "ON 3D¥d -- SYTIETH 'EOAINE ¥ENNO™

U2 SHTETH\AYVIS\SH T35 5 TETH\SISTI\SISATYNY\ON 96PTIg ISUUOE\LUTTOILD YIION\LS-NOG\

Wd 9%:€0 ‘9002

‘oz Atnp

‘Aepsanyl

S62°0- ZD INN € OL T "101T

avoT ¥IGWAW “00T

89°0- Xd ¥ 66

919°0€- 24 9%L°LZ- Xd € T "86
avoT INIOL "Lé

AaNIM ¥ a¥0T 96

ax "S6

ANIMx» "6

xx €6

91T°¢€ €°¢5- X NOD € "Z6

¥8°CT S°09- A NOD T "16

¥8°% G°8%- A NOD T ‘06

av¥oT HIEWIN 68

€1 "IL ¥04 IDVAWI ON d¥OTIAIT ST QY01 '88
¥8°¢T S'8F- A NOD T L8

¥8°% S°09- X NOD Z 98

€ £€°25- A NOOD T 'S8

avoT YHEWAN %8

21 L0 IDVdAWI ON avOTIAIT #1 dYOT €8

*x ‘28
SONILOOd NO SAV¥0T«x "18
*x 08

91°€ 8°¢Z- X NOD E "6L

¥8°CT Z°69- A NOD T "8BL

¥8°% €°2L- A NOD T "LL

€ ¥°¥Z- X NOD T 9L

avoT HIEWAW "SL

T WEW IDVYdWI + AQVOTHAIT €T QV¥OT "¥L

o TEL
LNIWOW FAILISOd WNNIXWWxx» “ZL
ax CTL

91°¢€ 6°09- X NOD € "OL

¥8°CT L'0L- XA NOD Z 69

¥8'P 0°LS- X NOD T "89

avoT AZEWAW "LY

€ ANV ¢ "WIW € "L ¥0d IOVAWI + QVOTIAIT 2T avoT 99
¥8°2T 0°LS- X NOD Z °S9

¥8°% L°0L- X NOD T %9

€ 6°09- A NOD T "€9

avoT YFEWAW " Z9

T ANV T W3W T "LC ¥0d IDVAWI + dQ¥OT3AIT 1T A¥OT "19

*»x 09
INIWOW FAILVDAN WNWIXVWxx “65
*x 8§

SLE'E- KA B L 9 S €T LS
avoT INIOL "9S

91°¢ £€°0- AD NOD € 'SS
¥8°2T €°0- XD NOD Z '¥S
¥8°% £°0- AD NOD T €S

€ €°0- AD NOD T 2§

91°¢€ €9°v22- AD NOD € '1§
¥8°21 Y1°'9€T- AD NOD € "0§
¥8°'% T 9€Z- XD NOD T "6%
€ €9°%22- AD NOD 1 '8%

avoT JHEWAW LY
T- X IHOIAMATIES ‘9%
avda z avoT “Ssv

*x BP
avoT avadsx "EF
*x CH

€ ‘ON 3Dvd -- SPTETH '3OAT¥E HANNOHE

Page 10 of' %08

‘900z ‘0z ATnp ‘Aepsanyrp

Appendix F.5



F.5-11

ST JO 9 abed

TUR SHTATH\AVVYIS\SHIPH5IGTH\SISTd\SISATYNV\ON 26pTIg J2UUOg\BUTTOIR) YIION\IS-NIQJ\: 5

6T 9%1- 0L €LY Z8°vZ v8 6¢
SLTLEE- SS°T [4: R 24 ¥0°SE-
00°0 00°0 00°0 00°0
00°0 00°0 00°0 00°0
00°0 00°0 00°0 00°0
000 00°0 00°0 00°0
v0°9¢2- 00°0 00°0 00°0
8T ¥- 00°0 00°0 00°0
00°0 LB 6VT v £€°8
00°0 62°0 Lo~ £€€°8-
€9°61- 8E 9L () 24 vy
BT €%~ ST'0 0% 2- veUv-
62 9%1- oL €LY 28T ¥8°6¢
SLTLEE- S6° 1 28 %2~ v0"SE-
LT %1 00°0 00°0 00°0
oL 91 00°0 00°0 00°0
§9°¢2T 00°0 00°0 00°0
09°%6 00°0 0070 0070
[AS44 00°0 00°0 00°0
00°16 00°0 00°0 000
0L 91T 00°0 00°0 00°0
61°0C 00°0 00°0 0070
L8 PT 0070 00°0 00°0
€8°0T1 00°0 00°0 00°0
SvLT 00°0 00°0 00°0
117 €L 00°0 00°0 0070
vLZ9 00°0 00°0 00°0
LS-0Te 00°0 00°0 00°0
81781 e 8T~ 95 %1~ z5°ve-
€0 LET 26°0- 98" %1 80°€Z
68°00T 99 €LY~ €8°¥%2- ¥8 6E-
vZ 0EE LS 1~ €879 $0°S¢€
0E"S¥- 00°0 00°0 00°0
9% L~ 00°0 00°0 00°0
8% €9 PE8ZY- 95 ¥1- ¢S ve-
6% PPT 26°0- 95 %1 80" €T
61791 99" €L9- £€8°¥2- v8 6€-
69°LEE LS 1~ €879 v0°SE
00°0 00°0 00°0 00°0
00°0 00°0 00°0 00°0
00°0 00°0 0070 00°0
00°0 00°0 00°0 00°0
0" 9¢2- 00°0 000 00°0
62 ¥~ 00°0 00°0 00°0
00°0 98'6¥1- L9~ €€ 8-
00°0 0€°0- w'y €€ 8
29°61 LE"9L- 0% 2- T Y-
8LtV ST°0- 0% ve'y
9%T 997 €LY~ €872~ P8 6€-
69°LEE LS 1- £€8°92 ¥0°S¢
2Z-WOW X-WOW NOIS¥OL 2Z-4VIAHS

9

ST Jo § abed

TUe " SHTETH\QVYIS\SbIP55 TETH\ SIS Td\SISATYNY\DN S5PTIg I9UUOE\BUTTOIE) YITON\LS-NOG\

v0° 82 v0°0v 9
¥9°52- 68" 6€- € oz 6521 00°0 00°0
00°0 00°0 9 89° %6 00°0 00°0
00°0 00°0 € [oha 80" v 00°0 00°0
00°0 00°0 9 9L° 9T 00°0 00°0
00°0 00°0 € 8 sV 1e 00°0 00°0
8971 10 9 10°88 00°0 00°0
8971~ TT0- € L 08" v1 00°0 00°0
00°0 00°0 9 267011 00°0 00°0
00°0 00°0 € 9 09791 00°0 00°0
8y € s ° 9z°02 00°0 00°0
8% €~ 176 3 s 16792 00°0 00°0
¥0° 8¢ ¥0° 07 9 657 €L 00°0 00°0
v9°ST- 68°6€- € v
ot 6L BTT- 9 0T €TTT- 0070 00°0
@t 6L°PIT € ST €0°LITT 0070 00°0
56°G- 1€ Lb- 9 96" 151 16°21- 0070
S6°S LY € v1 €0°LET 16721 00°0
Lz 9- 1€ €6~ 9 02" S¥€ LZ761~ 10°0
Lz 1€ €6 3 €1 ¥Z 0€E 82761 10°0-
50°2- 66 E€€T- 9 svL 00°0 00°0
s0°¢ 66" €ET 3 48 9% L~ 00°0 00°0
L6°9- £5°55- 9 16" b1 16°21-  00°0
L6°9 €5°65 € ind 32824t 16°21 00°0
607~ €5°855- 9 SLULEE L2 6T~ 1070
90°¢L 91115 € z 5 69°LEE 8z°61 10°0-
00°0 00°0 00°0
(428 A8 18°6TL- S 00°0 00°0 00°0
0z L1 €vzLy ¢ 00T 0070 00°0 00°0
L6°8~ 76" 91~ s 00°0 00°0 0070
sz 8 0691 4 09 8z v 00°0 00°0
01" 52~ 58 6¢€- s 627~ 00°0 00°0
jA44 0L 6€ z 0s 0070 TL - 00°0
€6°C 81°0 s 00°0 [ 2284 00°0
€62~ 8170~ [4 ov 81 €¥ 152~ 00°0
68" 11~ ZTLT- s 81 €% e 00°0
LTIt 80°LT z o€ SLULEE LZ'61- 1070
€0°82~ v0 " 0%~ s 69°LEE 8z 61 10°0-
£9°5¢ 68°6€ z oz L6° 18T~ 00°0 00°0
000 00°0 5 89° %6 00°0 00°0
00°0 0070 14 ot 09" 96~ 00°0 00°0
00°0 00°0 5 €0 281 00°0 00°0
00°0 00°0 z 8 50" €91~ 00°0 00°0
89°1 0 5 117691 00°0 00°0
89°1- 1170~ z L €9 212~ 00°0 00°0
00°0 00°0 5 267011 00°0 00°0
00°0 0070 z 9 ars, 9 Al €8°0TT- 00°0 00°0
8% €- 105 B LT e ol Zgf - Lete 00°0 00°0
1284 A z s 18°0%8- 00°0 00°0
€0°82- 70" 0%~ s Vg a” DIy AWy — 60 178 00°0 00°0
€9°52 68°6€ z 4 (AN
K-¥VEHS TVIXY L0 d¥0T YIEWAW Z-Won X-WOW NOIS¥OL
13Ed  4IX -- EAY SLINO TTY
AOVdS = FdAL FINLONULS SHDY0A AN UHEWAW
SPTIETH 'EDAINE ¥ANNO™ S ‘ON 3D¥d --

‘ON 3DVd -

nd 9%:€0

‘900z ‘0z Arnr ‘Aepsanyl

000 56°5- TE LY~ s

00°0 S6°S TE'LY z St

00°0 LT 6L°PTIT- S

00°0 et 6L ¥TT z v

00°0 L0°9- vS96- S

00°0 L0°9 vS' 96 z [

00°0 L6°9- vS°SS- 5

00°0 L6°9 $S°5S z zt

00°0 v0'2- 00°¥E€T-

00°0 v0°'2 00°¥ET z 1t

00°0 60" - 65°855- S

00°0 90°L zz 11s z z v

00°0 ZL6LE 62°65- €

00°0 05°28¢€ 62765 [4 00T

8L'0 S€°91- €8°C €

8L 0 S€°9T €8°2- z 09

19°¢ 0z 8¢€- 09°2 €

19°¢ 0z 8€ 09°2- 4 0s

000 00°0 €6°¢ €

000 000 €6°¢- z oy

8L'0 SE'91T- 0T°0- €

8L'0 S€°91T [ z 13

19°¢ 0z g€- vE0- €

19°¢ 0z 8€ ve'0 z oz

00°0 00°0 00°0 €

00°0 00°0 00°0 z ot

00°0 00°0 00°0 €

00°0 00°0 00°0 z 8

00°0 00°0 89°1 €

000 00°0 89°1- z L

00°0 00°0 00°0 €

00°0 000 00°0 z 9

00°0 88 v- 000 €

00°0 88 % 000 4 S

19°¢ 0z ge- pE0- €

192 0z'8¢ vE0 z v

00°0 S1°29 06°8- €

000 S8° 9% 068 z St

00°0 v8' 9% 06°8- €

00°0 9129 068 4 vI

00°0 €669 1121~ €

00°0 LS TL 1Tt z €1

00°0 oL'zL ¥y 01- €

00" 0Z4174 00° S5 ¥¥°0T z 41

00°0 6695 vy 01- €

000 Lotce v5° 0T z Tt

00°0 €6°29¢ 80°6€- €

000 ﬁ.mm.mmw 80°6€ z z z

Ja\f

Z-¥VAHS X-¥VIHS IVIXY I avoT  IEWEW
1334 dIN -- FYV SIINA TIV

H0VAS = HdAL H¥NIdNALS SEO¥Od ANE ¥EEWAW

SYIETH "#DAT¥d ¥INNOE

Page 11 of 208

Wd 9%:€0

‘900z ‘0z ATnr ‘Aepsanyr

Appendix F.5



F.5-12

0
ST jo 8 9bed TUB SPTETH\QVVIS\S# T3P ETH\SISTd\SISATYNY\ON 96pTIg ISUUOg\RUTTOIR) YIION\LS-NOA\:S ST Jo L obed U2 SPTETH\AVVIS\SH I35 5 TETH\SI9Td\SISATUNY\DN 96PTIg I9UUOg\eUTTOIL) YIION\IS-NOA\
G
o
o\l
€291~ 00°0 00°0 00°0 50°€ 96'0€T- L —
00°0 ¥0°v0E  8ZL £€°8 00°0 00°0 8 9€° 0%~ 00°0 000 00°0 50°€- 96°0€T S Tt o
00°0 LU 6PT- BT L~ €6°8- 0070 00°0 9 9 09762 00°0 00°0 00°0 s€°1- L6 EV9- L %
€1°z€- ¥6°¥ST  TLE ve'y 61°¢€ 8L'6 8 09°1¢ 00°0 00°0 00°0 92§ 80°185 S T L o
v0° LT~ 62°9L- e ¥Z y- 6T €- 8L 6~ 9 s
2L 992~ €8°00ST 8L ¥E ZU Ly 7B 8T L8 8 08°99- 00°0 00°0 00°0 L0761 6676 9
66°LEC-  60°€L9-  BL'¥E-  6T°TV-  ¥9'SZ-  TS'8L- 9 v LT %9 00°0 00°0 00°0 28°81 666~ ] 00T
9% ¥~ 00°0 00°0 00°0 99°¢2 ST ZIT- 8 T0°SPT 6°9- 10°0 oL°0 ve9T-  95'zZ- 9
88 ve- 00°0 00°0 00°0 99°2- stett 9 ST L8°8LT 88°9 10°0- L0 (22824 95" 22 s 09
L6°6 00°0 00°0 00°0 9z°1- sg6v- 8 PETLOE €0°0T- 1070 se'e vS°8E-  §5°Z2- 9
TPET 00°0 00°0 00°0 9z 1 SE 67 9 vl 0z 10% 66°6 10°0- 9t ¥5°8E §5°22 5 0s
s8°z- 00°0 00°0 00°0 €0°1 L6°26- 8 S6°91- 00°0 00°0 00°0 00°0 95 ze- 9
€27 91~ 00°0 00°0 0070 €071~ L6726 ] €1 26791 00°0 00°0 00°0 00°0 95° 22 s o
v 9T~ 00°0 00°0 00°0 1€ €6°0€T- 8 96°191 16°9- 10°0 oLo vz 9T~ 10°0 9
[AANES 00°0 00°0 00°0 e €6°0€T 9 z1 96° 191 88°9 10°0- o ve 9T 10°0- s o€
§5°11 00°0 00°0 00°0 9% T~ T6°L5- 8 62" 78¢ €0°0T- 100 se'e ¥5-gE- 10°0 9
Sp°51 00°0 00°0 00°0 9% 1 16°LS 9 1T 82" ¥8¢ 66°6 10°0- Elag4 ¥S°8E 10°0- s 44
4:314 00°0 00°0 00°0 T0°T- 9L €v9- 8 00°0 00°0 00°0 00°0 00°0 00°0 9
15762 00°0 00°0 00°0 LI L8 085 9 z 8 00°0 00°0 00°0 00°0 00°0 00°0 s [
00°0 0070 00°0 00°0 0070 00°0 9
19°€2 00°0 0070 00°0 0970 zz v08- L 00°0 00°0 00°0 00°0 00°0 00°0 s ]
€5°1 00°0 00°0 00°0 TEE €€ THL S 00t VL6~ 00°0 00°0 0070 00°0 Letet- 9
TTETY TT 606~ LT 1Z- TLU9g-  E€vTE- 19 vE- L zL6 0070 00°0 00°0 00°0 L6°et s A
0L°091 6°Ley  LTTZ €z°sz  8y°0¢f S5°9E 5 09 00°0 8572~ 00°0 00°0 0070 0070 9
SL°L9S 28°0051- B8E'PE-  TU'Lb- TV 8P~  06°6L- L 00°0 95°2 00°0 00°0 00°0 0070 s 9
T€°00€ S0'ELY  BE'PE 61Ty vz TLU6L s 05 L9°9% ze 1~ 00°0 00°0 89" 9~ 00°0 9
€6°00€ 00°0 00°0 00°0 6561~  2T°1- L L9°9¥ €1 00°0 00°0 89°% 00°0 s 5
(4484 0070 00°0 00°0 65761 zz 1 s o 67" 78¢ £0°01- 1070 se°¢ $S°8E- 1070 9
617 z11 ge 606~  LT°Tz-  TL°9Z-  ¥8'T1-  6E°€€- L 8z ¥8E 66°6 10°0- 9€°e v5°8€ 10°0- ] v
886 6Lz L1012 €252 68701 €€ €€ 5 og 1L70T 00°0 00°0 00°0 o€ z- ¥S'y 9
€8°992 28°005T- 8E'vE-  ZT'LV-  €8'8Z-  69°8L- L Lz 9z 00°0 0070 00°0 9t 75 p- ] st
60°8€2 S0°€L9  BEPE 61z §9'se 6% 8L s oz 9092~ 00°0 00°0 0070 gee S5°¥ 9
00°0 00°0 00°0 00°0 00°0 00°0 L 6% 02- 00°0 00°0 00°0 €ee- - S 5 vT
00°0 00°0 00°0 00°0 00°0 00°0 s ot 68°5- 00°0 00°0 00°0 z10 zEL 9
00°0 00°0 00°0 00°0 00°0 00°0 L SpE 000 00°0 00°0 Z+77f21 0~ zeL- s 3
00°0 00°0 00°0 00°0 00°0 00°0 s 8 20" vz 00°0 00°0 00°0 Lez- vE'S 9
S6°TLT 000 00°0 00°0 9z 11- 0L 0- L Z#7y 27, ¥V s 1soe 00°0 00°0 000 Lz vE G- H A
/
9L°5E 00°0 0070 000 9z 11 oL 0 s L [ 43 00°0 00°0 00°0 e %€ 9
00°0 v0'bOE- 6T L- €€°8- 0070 00°0 L 9L €e- 00°0 00°0 00°0 e 9¢°5- 5 1
00°0 0L 6%T  6T°L €e'8 00°0 00°0 s 9 96°95- 00°0 00°0 00°0 L8°81 zz e- 9
[aa43 ¥6°bST-  99°€- v v- 617 €- 8L76- L s RPN FVL P - 16785 00°0 00°0 0070  p20'6l zee s T 9
§0°LZ 62°9L 99°¢ 11487 61°€ 8L"6 5 S } N
£8°992 28°00S1- B€°vE-  CI'Lh-  €8°8Z-  69°8L- L 6€° 79 00°0 00°0 0070 95 9T~ 9€'PIL- 9
60" 8¢ S0°€L9  8EHE 612y S9°Se 6% 8L s v 80°522 00°0 00°0 00°0 PSLT 667999 € 001
420008 00°0 00°0 00°0 0€°1- 8¢ 6¥- L €8°80T-  9€°8ZF 95V [4 28 2 4 44 TE°LT 9
697 €1 00°0 00°0 00°0 0€° T 86V s ST 96°151- 1670 95°%1-  80°€Z- 0T'»l- 92 LT- € 09
v6 €T~ 00°0 00°0 00°0 (434 8T 2IT- L 19°16T-  OL'€EL9  TB'¥E ¥8'6€  96°0€ ez oy 9
LS PE- 000 0070 00°0 z9 e~ 81zt § 3 0Z'sveE-  S5°T €8'pZ-  ¥0°SE-  L5°82-  LO'OV- 3 0s
[ 00°0 0070 00°0 911 96756~ L TE 57~ 00°0 00°0 00°0 €6°¢ 810 9
00°81- 00°0 00°0 0070 9T 1- 9656 s €1 Sy L- 00°0 00°0 00°0 €6°2- 8170~ 3 14
80°21 00°0 00°0 00°0 05" 1- ¥6°LS- L zs €9~ 9€'8zy  95°¥1 gs've 68711 [ASFA 9
LLST 00°0 00°0 00°0 05°1 ¥6°LS s zt 15°991- 1670 95°%1-  80°€z- 8L T1-  80°LI- € o€
Z-WOW X-HOW NOIS¥OL  Z-¥VEHS A-¥VEHS 'TVIXY iIf QvoT ¥IEWAW Z-HOR A-WOW NOISYOL  Z-¥VAHS A-¥VIHS IVIXV If QV0T 4EEWER
13Ed  4I¥ -- HAV SLIND TIY 184 4IN -- EEY SIINA TTY

dOVdS = FdAL FUAIONJLS SIDY0S ANI VIAWINW HDYdS = HJAL FANLONHLS SADUOA ONE YHEWIW “

»

~ =

el

8

8 ‘ON 3DVd -- SYTETH 'EOAIN¥E YEANNOE® L ‘ON 39¥d -- SYIETH '3DAI¥E YENNOE® o,

Wd 9v:€0 ‘900z ‘0z AInp ‘Aepsanyp Wd 9%:€0 ‘9002 ‘0z AInr ‘Aepsanyg Mmr



F.5-13

ST 3O 0T obed

TUB ' SHTETH\AVYIS\SHIRbHIETH\SI9Td\SISATYNY\ON 96pTIg J2UUOH\RUITOIRD YITON\IS-NIQ\:§

S8°21T

[xAN%4

89°%0S
26 LSE
96 80L
19 0EE
88°29¢€

08" 19T

8S°0L-
¥8°99
91°102
0Z°5S

Z-WOW

01

- ¥0° 606

- 89°00ST

00°0
0070
05°2Z-
se°¢

A-WOW

‘ON 3DV --

00°0 00°0 1671~
00°0 00°0 16°1
00°0 00°0 1z°0-
00°0 00°0 1Z°0
00°0 00°0 80°¢
00°0 00°0 80°2-
00°0 00°0 zzre-
00°'0 0070 zere
00°0 00°0 6T~
00°0 00°0 %' 9
00°0 00°0 veE -
00°0 00°0 $8°S
€z ve- 65°82- VI TI-
[ X A8 44 0s°Le og' 0t
86°9€- 0% €S- 90° 62~
86°9¢€ 9L 6V sz 9
00°0 00°0 18°0
00°0 00°0 18°0-
€27 %2~ 65782~ S6°T11-
[ 24 0s° LT T 1t
86°9€- 0% €S- LB 6C-
86°9¢ 9L 6% 90°LT
00°0 00°0 00°0
00°0 00°0 000
00°0 00°0 00°0
00°0 00°0 0070
00°0 00°0 Ly 0
00°0 00°0 Ly 0-
oL'8- €€ 8- 00°0
oL'8 £€°8 00°0
by v- vT Y- 662~
12204 vy 66°C
86°'9¢€- 0% €S- L8762~
86°9¢ 9L 6% 90" LT
00°0 00°0 S8 1-
00°0 00°0 S8° 1
00°0 00°0 st
00°0 00°0 S8°1-
00°0 00°0 €0°0
00°0 00°0 €0°0-
00°0 00°0 91" 2-
00°0 00°0 91t
00°0 00°0 ST°Z
00°0 0070 S1'e-
00°0 00°0 oV z-
00°0 00°0 16°G
00°0 00°0 o€ 1z
00°0 00°0 L6702
20°0 8L’ 0 2s 11~
20°0- 6L°0 2GS 1T
NOISMOL  Z-YVEHS XA-YVHHS

99°899

GL"¥88-

£€9°8-
€9°8

[4 N4
Ty 02Z-

IVIXY

L334 dIX

HIVdS = FdAL FINIONULS

SEDY0A ANE WAGWAW

8 vl

8 €T

8 (44

8 1T

001

09

0s

oy

o]

0z

01

ST

12

€T

zT

1T

L e T e = = T R T T N
~

00T

~ ® 0~ @

09

IL av¥0T  HIEWAW

-- H¥¥ SIINO TI¥

SPTIETH "EDAINE ¥INNOH

Wd 95:€0 ‘900z ‘0g ATnp ‘Aepsanyr

nd 9% €0

‘900z ‘0z Arnp ‘Aepsanyr

o0
ST Jo 6 obed TURSHTETH\QVYIS\SHTRPHTETH\SI2TI\SISATYNY\ON 26DI.Ig I9UUOG\BUTTOIR) YIION\IS-NOT\ |
[
o}
N
—
1€ €8€ 59°1- £0°0 19°2 68°Lz- 00T 8 9
vELET 151 €0°0- ¥9°z 68°LT ovoz- L 05 %
€6°2L 00°0 00°0 00°0 00°0 ¥°02 8 A
€0 €L~ 00°0 00°0 00°0 000 ¥p 02 L oy
€z 82l 05z~ z0°0 8L0 €5°11-  20°0- I
£z 82t se'z z0°0- 6L°0 €57 11 z0°0 L o¢
8 01t 59°1- €0°0 192 06'LZ-  ¥0°0- 8
8 01t Wt €0°0- vo°e 06°LT %0°0 L oz
00°0 00°0 00°0 00°0 00°0 00°0 8
00°0 00°0 00°0 00°0 00°0 000 L ot
00°0 00°0 00°0 00°0 00°0 00°0 g
00°0 00°0 00°0 00°0 000 00°0 L 8
16° 19 00°0 00°0 00°0 000 sLUTT 8
L6 T~ 00°0 0070 000 00°0 SLUTT- L 3
00°0 €€ 1- 10°0 00°0 00°0 00°0 [
00°0 8z°1 10°0- 00°0 00°0 00°0 L 9
T se 89°0- 00°0 00°0 91 ¢€- 10°0- 8
21 s 5970 00°0 0070 9Tt 10°0 L s
8€°01€ 59°1- €070 19°2 06°L2-  $0°0- 8
8E°01E T €0°0- v9°2 06° L2 v0°0 L v
L6702 00°0 00°0 000 28" 1- 170~ 8
19°61 00°0 00°0 00°0 z8°1 L0 L st
€9°61- 00°0 00°0 00°0 €8°1 b 0- 8
86°02- 00°0 00°0 000 £8°1- v 0 L 31
90°0- 00°0 00°0 000 60°0 0z 1- g
96" 1- 00°0 00°0 00°0 60°0- 0z'1 L €1
8¢ vz 00°0 00°0 000 etz ¥8°0- 8
082z 0070 00°0 000 . zT'T v8°0 L z1
Za, ) ) 18" 22~ 00°0 00°0 00-0=" etz Lg0- 8
W OIIN RV _ ovove- 00°0 00°0 000 2 Zl'z- 180 L 11
w0/ 93 :i\\vv\ - PP 0L- 00°0 00°0 000 stz 29°9- g
1T 0L 00°0 00°0 000 J._?NM.HN 299 L z 6
%012 00°0 00°0 00°0 o €0'66L- 8
ov'e 00°0 00°0 00°0 vz'E €196 9 001
v 88T €2°606  zv1z oL'9z  SLL- L1 ee 8
81" 9¢- €6°LZv- ey lz-  feiSe-  1L°8 ttee- 9 09
LT vE €8°00ST  8L°¥E e Ly €26 8y LL [
€L°SLT-  60°€L9- 8L PE-  61°Ch-  S0°9- gz LL- 9 0s
68°00€ 00°0 00°0 00°0 65761~  €2°1- [
9z°29 00°0 0070 00°0 65761 €21 9 ov
¥1 gll-  €2°606  ¢v°1T o9 ¥8°1L 0¥ €€ 8
b 86 €°Lzp-  ev°Te-  €2'Se- 88701  wE'€E- 9 ot
TL 992~ £8°00ST  BL°¥E et'Ly 288z (TS 8
66°L£2-  60°EL9-  BL'PE-  61°Cp-  ¥9°ST-  15°8L- 9 oz
00°0 00°0 000 00°0 00°0 00°0 8
00°0 00°0 00°0 00°0 00°0 00°0 9 ot
000 00°0 00°0 000 000 00°0 [
00°0 00°0 00°0 00°0 00°0 00°0 [ 8
z6"2LT 00°0 00°0 000 9T TT1-  1L°0- 8
8L S¢€ 00°0 00°0 00°0 9z 11 L0 ° L
Z-WOH X-HOM NOIS¥OL Z-¥VEHS A-NVEHS TVIXY Ir avol waEwaw
1334 dIM -- TAY SIINO TTY
N
HOVdS = FJAL TANLONULS SEDY0J OANE HIEWIAW F
XA
o
5
6  ON @DVd -- SYTETH 'EDATNE HANNOE W
<



F.5-14

0
ST Jo z1 obed TUR ' SHTETH\AYVLIS\SP TP pTETH\5I9Td\SISATYNY\DN 96pTIIg I9ULOg\RUITOIRD YIION\IS-NOA\:S ST 3O IT 3bed TUR SHTETH\AYVLIS\SH TP 5 TETH\SIOTd\SISATYNY\ON 86pTIg I9UUOH\RUTTOIED Cuhoz/hm|20Q/%
[
o
<
—
00°0 00°0 00°0 00°0 00°0 00°0 4 O
00°0 00°0 00°0 00°0 00°0 00°0 6 ot @
8592~ 00°0 00°0 00°0 s€°0- ZT'6T6- €1 0070 00°0 00°0 00°0 00°0 00°0 et A
L5 1€ 00°0 00°0 00°0 69°1 £€°€68 0T 00T 00°0 00°0 00°0 00°0 00°0 00°0 6 8
€2°TL6E-  68°8BEPT  15°8T €0°0€  6¥°806  B8SE0T €1 PP T6TZ- 0070 00°0 00°0 91'S1s  L9°1E 48
8L°697-  20°€62Z1- 1S°81-  ¥9°62-  91°806-  95°€0T- 0T 09 62°L2E- 0070 00°0 000 9T°615-  (9°1E- 6 2
2E'Z0TH-  L9°88YT  6V°0T 12°85  €6°9%6  0S°0LT €1 00°0 L9°85v-  bT'8- €€°8-  00°0 00°0 z1
¥6°9¢€-  ¥Z'LOZEZ- 6% 0T-  16°95-  €8°S26- b OLI- 0T 0§ 00°0 S6°L1y  ¥L'8 €€°8 00°0 00°0 6 9
£2°E18E- 0070 00°0 00°0 8€°968  01°SS €1 8z v vL EEC- ST 9- vZT' v S6°Z- 98°€1- 2l
9€°695-  00°0 00°0 00°0 8€'968- 01°SS- 0T  OF 78792~ 66'z1z  ST'¥ ¥TY s6'¢ 98" €1 6 s
00°8ST-  68°8EFT  15°8T [T A 4 44 8v 8y €1 81°68¢ 80°68bT- L1°02-  €2°85- 6570~  I¥'SIT- eI
85°66 T0 €621~ 15°8T-  ¥9'6T-  L'TT-  9v'8y- 0T  Of 62'zve-  v5°L02Z  L1°0T €6°95  6v°6T vE'STT 6 v
60°68€-  L9°88YC  6V'0T 12°85  55°0¢€ 0%°SIT €1 et 00°0 00°0 00°0 29°1- LLts- et
zveve ¥2°L02Z- 6¥°0Z-  16°9S-  Sy'6z-  PE'SII- 0T 02 8L 6~ 00°0 00°0 00°0 4284 LL1s 6 st
00°0 00°0 00°0 00°0 00°0 00°0 €1 0012~ 00°0 0070 00°0 €6°1 €8°60T- 2T
00°0 00°0 00°0 00°0 00°0 00°0 ot ot ss 11 00°0 00°0 00°0 €6°1- €8°601 6 1
00°0 00°0 00°0 00°0 00°0 00°0 €1 [ 00°0 00°0 00°0 ¥Z'0 68°56-  zT
00°0 00°0 00°0 00°0 000 00°0 ot 8 L5t 00°0 00°0 00°0 vz 0- 68°56 6 €1
15 1612~ 00°0 00°0 00°0 9T'STS  L9°1€ €1 65°02 00°0 00°0 00°0 68°1- zLi09- et
gz Lee- 000 00°0 00°0 91'§15-  L9°TE- 0T &L 9€ 11~ 00°0 00°0 00°0 68°1 zL 09 6 et
00°0 6S°8SYH 61°8 ze'8 00°0 00°0 €T (248 44 00°0 00°0 00°0 sz e ve 8ei- et
00°0 68°LTV- 618~ ze'8- 0070 00°0 ot 9 € €T 00°0 00°0 00°0 sz e- vz szl 6 1T
LT - oL’ g€z LTE ve'y s6°2 98" €1 €1 68° LT~ 00°0 00°0 00°0 5%°0- 89°65L- 21
58" 92 96°2lz-  LT'¥- vZ'h-  S6°2- 98°€1- 0T & 8¢ €€ 000 00°0 00°0 6L°1 68°LEL 6 z €t
60°68€-  L9°88B¥T  67°0C 12°85  55°0¢€ 0% ST €1
ehieve vZ° L02Z- 6V'0Z-  16°95- Sy 6Z-  PE'STI- 0T b 62°61 00°0 00°0 00°0 62 €~ 88°6L8- 0T
8L 02~ 00°0 00°0 00°0 s6°1 18°60T- €1 3234 00°0 00°0 00°0 oL'9 oz’ ves 8 001
9211 00°0 00°0 00°0 5671~ 18°60T 0T ST 58022 oL zezl  8v'€2 85 8T LLZT 66" vp ot
66°LT 00°0 00°0 00°0 v 1~ SL°T5- €1 16°68€-  O1°606- 8% €z~  6v°LZ- €6°1T-  v6'bv- 8 09
66°6- 00°0 00°0 00°0 ¥9°1 5L°1S ot w1 05°91 8€7902Z  TL°SE 8€°€5  0L'0E SL'90T 01
Ls0- 00°0 00°0 00°0 Lo°0 ST €6~ €1 8v°LT1p-  (LL°00ST- TL°SE-  L'6b- 68°LZ-  85°90T- 8 0s
vz 0 00°0 00°0 00°0 L0°0- 51°¢€6 ot €1 1L 29t 00°0 00°0 00°0 18°0 v0°0 ot
9T ve- 00°0 00°0 00°0 9z 1z°821- €1 18°€LE-  00°0 00°0 00°0 18°0- v0°0- 8 oy
ot €t 00°0 00°0 00°0 92"z~ 28I S} SR 44 98 Tv1-  9L°2Z6T1 8¥%'€2 8s 8z 96°11 56°vY ot
16702 00°0 00°0 00°0 06°1- 0L 09- €1 60791~ 01'606- 8v €z~  6¥'LZ- CL'II-  68'ph- 8 o€
19711~ 00°0 00°0 00°0 06°1 0L 09 ot 1t Tz 9ve-  8€°902Z  1L°SE 8E'ES  68°6Z TL°90T o1
v9° sz~ 00°0 00°0 00°0 9770~ LS°65L- €T 99" €¥- LL700ST- TL°SE-  PL'6Y-  80°LZ-  £5°90T- 8 4
A1 00°0 00°0 00°0 081 LLLEL 0T T T 00°0 00°0 00°0 00°0 00°0 00°0 ot
00°0 00°0 00°0 00°0 00°0 00°0 8 o1
€y ze- 00°0 00°0 00°0 90°0- 28616~ 2l 00°0 00°0 00°0 00°0 00°0 00°0 ot
00°9€¢ 00°0 00°0 00°0 or'1 20868 6 001 00°0 00°0 00°0 00°0 00°0 00°0 8 8
L0°559€-  €1°6EVI- €€'8T-  $0'0E- 5288 €979 44 97802 00°0 00°0 00°0 AN €00 o1
10°699-  0Z'€621  €£'8T S9°67 85788~ §9°9- 6 09 €8'¥12- 0070 00°0 000 Ly'0- £€0°0- 8 L
€6°€ZVE-  80°68VE- L1°0Z- €285~  6L°S98  0€09- T 00°0 68°L1y  9%°8 ze e 00°0 00°0 ot
8L°118-  ¥5°L02C  L1°0T £6°95 687998~  €2°09 6 05 000 L6°€0E-  9%'8- zE'8-  00°0 00°0 8 9
T1°€18€-  00°0 00°0 00°0 8E'968  11°SS zt 00°8€- 96'¢lz 1€ vT'Y 66°2 €621 [
89°695-  00°0 00°0 00°0 8E'968- 11°55- 6 oy 66°2- 06'pST-  T€'b- vZ'y- 662~ €6°21- 8 s
€0°8sT €1°6EV1- €E°8T-  v0'0€-  €T°Tl-  @%°8v- T ez 9ve-  8E'902Z  1L°SE 8€°€S  68°62 17901 01
£5°66- 0z'€621  €€°8T s9 6z 08Tl ELE 1 6 0€ 99" €v- LL700ST- TL°SE-  PL'6P-  80°LZ-  €5°90T- 8 i
81" 68€ 80°68vZ- L1°0Z-  €2°85- 65706~ TP SII- 21 96°L1- 00°0 00°0 00°0 6L°1 LEOTT- O
62'2ve-  ¥S°L0ZZ  L1°0T €6°95  6v'6C PE'STT 6 oz 15°9- 00°0 00°0 00°0 6L°T- LEOTT 8 st
Z-WO A-HOW NOIS¥OL  Z-¥VEHS A-¥VAHS IVIXY 10 QO uIEWER Z-WOH K-HOW NOISYOL  Z-¥VHHS A-¥VEHS TVIXY If QY07 ¥AEWEW
1334 dIN -- FAV SLINQ TIV 1394 dI¥ -- EAY SIINA TV
R B T NN
EOY4S = AL TANIONYLS  SADMOJ NI WIGWEAR EOVAS = F4AL FUAIOAWLS  SADUOS AN WIEWEN [
- =
=
5
21 ON @DVd -- SYTETH ‘35018 ¥ANNOS TT 'ON 39vd -- SYTETH 'dDAT¥E ¥ANNOE W
Hd 9%:£0 ‘9002 ‘oz ATnr ‘Aepsanyr Nd 9p:€0 ‘900z ‘0z ATnr ‘Aepsanyl <



F.5-15

ST jJo pT abed TUe" SHTETH\QYYIS\SHTP5 P TETH\SISTd \SISATYNY\ON 26pTIg I2UU0g\RUTTOIE) YIION\IS-NOA\:S

129

“ON 3Dvd

6 9 ¢ LSIT SEDU0 NOILDAS UAGWAW INI¥d "9%T
6 9 ¢ 8WAW S5°0 S°0 SP'0 NOILDAS "S¥T

00T €T T LSIT AVOT "¥¥T

*xxxxpxvxrxrnr LINSHY SISATYNY LSHLVT J0 ONI sxxxxxxxxxxrxs

114

14

TPeLT
‘2861
T5991

TEE

T9EST
TBPET
T8991
T6TT-
‘9t1E-

TLS6

ThE-

‘91E-

TET-

2

"91-

‘6T

Z-WOW

‘0 000
TL9ET- ¥B6T-
‘6¥E€Z-  LSLG-

TL9ET- B 6T-
T6VET-  LSTLS-

TLI9ET S8°6¢C
‘05¢€T 09°LS

TLI9ET 58°6¢C
‘0S€T 09°LS

134 €€
B x44 vz
"0S€T 09

coocoo
o
S

A-WOW

0°1T I15°0 00T
£€°806- 15°0 09
6€°926- 1S°0 0§
8€°968- 15°0 0%
S6°T1- 1s°0 0¢
10°0€- 15°0 0T
060°0 1$°0 01T
00°0 15°0 8
91515~ 1$°0 L
00°0 15°0 9
S6°2- 1s°0 &
10°0¢€- 10 ¥
S6°1- 160 ST
v9°1 18°0 Pl
L0°0- 15°0 €1
9z ¢~ 15°0 ¢t
06°1 1s°0 1T
(AR 15°0 ¢ vl
ZL'0 IS°0 00T
17988~ 18°0 09
£€°998- 16°0 0§
8€°968- 18°0 0%
L6°TT 1s°0 0t
S0°0¢€ 15°0 02
00°0 1s°0 0T
00°0 15°0 8
91§18~ 1s°0 L
00°0 1s°0 9
S6°C 1S°0 S
S0°0€ 50 ¥
Z9°1 15°0 ST
€6°1- 15°0 ¥I
vz 0- Is°0 €1
68° T 15°0 2T
st T~ 1s°0 1T
Tt 18°0 ¢ €T

Z-YVZHS X-¥VEHS DIS aV0T EWIW

1334 dI¥ -- YV SLINA TIV

SNOILOHES HIVIQEWNAINI LV SADUOL HAGWAW

SYTETH 'dOaI¥E ¥ENNOH

Wd 9%:€0 ‘900z ‘0z AInr ‘Aepsanyr

ST JO €T a9bed

TUR SHTETH\QVYVIS\SHTP55 TETH\ SIS Td\SISATYNY\ON 9BDIIg ISUUOE\BUTTOIE) YIION\IS-NOG\

€1

'ON #@DVd

T €T ISIT SEADUO4 NOILOFS ¥IAGWIW LNI¥d "€¥T
PT €T EWEW 1S°0 NOILDES "Zvl

rxxxxxxsxnanrxs LINSHY SISATYNY LSAIVT A0 (NI sxxxxxxvxxxrxy

- SYIETH '@DAI¥E YANNOH

Page 15 of 1208

Wd 9%:€0

‘900z ‘0z ATnr ‘Aepsanyr

Appendix F.5



F.5-16

0
ST jo s obed TUe"SPTETH\AYVIS\SHT95p TETH\SIOTd\SISATYNY\ON 96PTIg JoUUOH\BUTTOIR) :uuoz/sm.zun/mm
. jou- eTsetaipizoddns 91/ST09-5229 S9+ FUOJVONIS = Jm
* - 00 [981@310ddns 0€ T2 LS L9 L+ AUMION  » O
M op Broaeozut TL-89%0%/TE6/6%+  ANUWNED « —
x 002 T9vap3lzoddns $80TSSH9 T(0)E€E+ AONVEA  x D)
* 3n- oo [saa@lroddns 000-L0Z (¥S¥T) Fo+ AN« an
» WODYDDI5PUEPOIYDDISP TLLY-TE9 (506) T+ VAYNYD  x mm
* woo *esntaapizoddns 00SZ-vL6(PTL) T+ SN
* TTewd suoydetaL M
x x
» SUOTIED0T BUTMOTTOJ Syl 1B 890TIJO Sassutbum yoaessay x
» 10e3u0d sseard ‘Oad QyvisS uo suotisenb xog *
B T T T T T T R TP PR PR R
waxx 6E€:9VIST =AWIL 900207 7INL =IIVA xaxs
wxxrrxarans N O1d QVYLS THL J0 ANI xxxxxxrxrxxr
HSINId "LP1
wxvrrrrxnrsrnr LINSEY SISATUNY LSHLVI 30 AN sxxsxsrvrsrxrrs
.w“\\ kw‘\ €57 LY~ 00°0 00°0 8z 2- S5°0
68" 8p- 00°0 00°0 LT'0- 05'0
06" L¥- 000 00°0 S6°1T S¥'0 00T
v $8°0- 00°0 00°0 60°0- S50
EAS N b ) .
74 S9) 1A byl 60 00°0 00°0 60°0- 0570
S0°1- 000 00°0 60°0- Sv'0 €1
T 9%- 00°0 00°0 €1°e- S50
Jﬁm“\ © 3o mwtﬁ\ 0€" LY~ 00°0 00°0 10°0- 05°0
< iaf —~
9 7/ ¥1°9%- 000 00°0 (184 S0 ¢ 6
Lo’ 2, . . €8°L2- 000 000 z0°2- S50
= m@ v,_,vn\\l 0682~ 000 000 ET°0- 050
80 82- 00°0 00°0 Lt Sy°0 00T
6L'Y 000 00°0 zZ1'0- S50
L9y 000 00°0 21 0- 050
55°7 00°0 00°0 z1°0- Sy'0 €T
€8°5¢- 000 00°0 28 1- S5°0
oL 9€- 000 00°0 80°0 050
89°g€- 000 00°0 L6°1 S0 ¢ 9
s ST'9TL- 0070 00°0 S8 €- S50
N.\ |W\ ,ww\o )yl ~ 8ERIL- 0070 00°0 0z 1- 05°0
- 9z°81L-  00°0 00°0 91 Sp'0 00T
OL'LLT- 0070 00°0 €L°0- S5°0
NL?\\\ \wo% ‘A¥/ - seet- 0070 00°0 €L 0- 0s°0
00°6LT- 0070 00°0 €L°0- Sy 0 €T
6€°61v- 0070 00°0 z9°2- S5°0
707,/ 5C) 'Rl — ES0TV- 0070 00°0 €070 050
’ nw \«\ PE6TF-  00°0 00°0 89°¢ 20 4
Z-WOW A-HOW Z-iVEHS X-¥VEHS DIS aVOT EWEW
1284 4IN -- FAV SIINA TIV

ST ‘ON d9vd --

SYTETH '@DATHE YANNOE

SNOILOHS HIVIAIWSAINI IV SHOYOd TGWIW

Wd 9%:€0

‘900z ‘0z ATne

‘Aepsanyg,

Appendix F.5



PROJECT: BONNE

H. W. LOCHNER, INC.

R BRIDGE - OREGON INLET NORTH CAROLINA

F.5-17

M Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
* HLB 145 MEM. 4 JT. 2
COLUMN LOADS
PMAX
HLB 145 MEMBER 4 JOINT 2
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 511.22 0.00 73.59 DL 511.22 0.00 73.59
LL 134.00 0.00 20.26 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 39.89 1,57 337.69
SERVICE 645.22 0.00 93.85 SERVICE 551.11 2157 411.28
STRENGTH  954.92 0.00  139.56 STRENGTH  716.44 2.04  534.66
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 511.22 0.00 73.59 DL 511.22 0.00 73.59
LL 134.00 0.00 20.26 LL 134.00 0.00 20.26
GROUP 3 17.08 -0.92 14449 GROUP 4 -0.18 0.00 -7.46
SERVICE 662.30 <092 23834 SERVICE 645.04 0.00 86.39
STRENGTH  860.99 2120 309.84 STRENGTH  838.55 0.00 11231
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 511.22 0.00 73.59 DL 511.22 0.00 73.59
LL 0.00 0.00 0.00 LL 134.00 0.00 20.26
GROUP 5 39.70 2157 330.24 GROUP 6 16.90 092 137.03
SERVICE 550.92 -1.57  403.83 SERVICE  662.12 092 230.88
STRENGTH  688.65 -1.96  504.79 STRENGTH  827.65 -1.15 288.60
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fe= 3000 psi PHI=  0.70 We= 150  PCF
Ec= W' #33%£cA%* = 3320561 PSI Width of Rect. Col. = B= 53892 In
Depth of Rect. Col = D= 46884 In
ry=030¥D= 1407 In. Ly= 75 Ft Ky = 2.0
1;=030*B= 1617 In. L,= 155 Ft. K, = 1.2
Iyy = B*D/12 Tyy = 462825 In'
I, = D*B"/12 I,z = 611528 Tn’
KyLyr = 128 < 22 NO SLENDERNESS EFFECT
KL/t = 138 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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/ H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA JIMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HLB 145 MEM. 4 JT. 2

SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)

GROUP 1
B D  KLR My Mp, By P, Pc 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 955 0 1.000 1.000 160 *
MZ 53.892 46.884 13.8 139.56 95.67  0.685 955 0 1.000 1.000 176 *
GROUP 2
B D KL/R My Mp;, Bp Py Pc 5, S, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 2.04 0.00  0.000 716 0 1.000 1.000 120 *
MZ 53.892 46.884 13.8 534.66 95.67  0.179 716 0 1.000 1.000 535
GROUP 3
B D KL/R My MpL Bp Py Pc Sy B Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.20 0.00  0.000 861 0 1.000 1.000 144 *
MZ 53.892 46.884 13.8 309.84 95.67  0.309 861 0 1.000 1.000 310
GROUP 4
B D KLR My Mo, Bp P, Pc By 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 839 0 1.000 1.000 140
MZ 53.892 46.884 13.8 112.31 95.67  0.852 839 0 1.000 1.000 155
GROUP 5
B D KLR My Mp, Bp Py Pc 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.96 0.00  0.000 689 0 1.000 1.000 115 *
MZ 53.892 46.884 13.3 504.79 95.67  0.190 689 0 1.000 1.000 505
GROUP 6
B D KL/R My Mpy. Bp Py Pe Oy, S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.15 0.00  0.000 828 0 1.000 1.000 138 *
MZ 53.892 46.884 13.8 288.60 95.67  0.331 828 0 1.000 1.000 289

* MINIMUM MOMENT CONTROLS
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

H. W. LOCHNER, INC.

IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
"HLB 145 MEM. 4 JT. 2
COLUMN LOADS
PMIN
HLB 145 MEMBER 4 JOINT 2
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 383.42 0.00 73.59 DL 383.42 0.00 73.59
LL 55.54 0.00 11092 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 39.89 -1.57  337.69
SERVICE 438.96 0.00  184.51 SERVICE 42331 2157 411.28
STRENGTH  618.78 0.00  335.99 STRENGTH  550.30 2.04  534.66
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 383.42 0.00 73.59 DL 383.42 0.00 73.59
LL 55.54 0.00 11092 LL 55.54 0.00 11092
GROUP 3 17.08 092  144.49 GROUP 4 -0.18 0.00 -7.46
SERVICE 456.04 0.92  329.00 SERVICE 438.78 0.00  177.05
STRENGTH  592.85 2120 427.70 STRENGTH  570.41 0.00  230.17
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 383.42 0.00 73.59 DL 383.42 0.00 73.59
LL 0.00 0.00 0.00 LL 55.54 0.00 11092
GROUP 5 39.70 -1.57  330.24 GROUP 6 16.90 092  137.03
SERVICE 423.12 -1.57  403.83 SERVICE  455.86 -0.92  321.54
STRENGTH  528.89 -1.96  504.79 STRENGTH  569.82 -1.15 401.93
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #3357 = 3320561 PSI Width of Rect. Col. = B= 53892 In
Depth of Rect. Col = D= 46.884 In.
ry=030*D=14.07 In. Ly= 75 Ft Ky = 2.0
;=030*B= 1617 In. L,= 155 Ft K= 12
Tyy = B*D"/12 Iyy = 462825 In’
I D*B"/12 I, = 611528 In’
KyLy/r 128 < 22 NO SLENDERNESS EFFECT
KL,/r = 13.8 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

F.5-20

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 4 JT. 2
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mo By Py Pc Sy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 619 0 1.000 1.000 103 *
MZ 53.892 46.884 13.8 335.99 95.67  0.285 619 0 1.000 1.000 336
GROUP 2
B D KL/R My Mpy Bp Py Pe &y d, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 2.04 0.00 0.000 550 0 1.000 1.000 92 *
MZ 53.892 46.884 13.8 534.66 95.67  0.179 550 0 1.000 1.000 535
GROUP 3
B D KLR My MpL Bp Py Pe Sy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.20 0.00  0.000 593 0 1.000 1.000 99 *
MZ 53.892 46.884 13.8 427.70 95.67  0.224 593 0 1.000 1.000 428
GROUP 4
B D KLR My Mo Bp Py P. 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 570 0 1.000 1.000 95 *
MZ 53.892 46.884 13.8 230.17 95.67  0.416 570 0 1.000 1.000 230
GROUP 5
B D KL/R My MpL Bp Py Pc Sy N Mc¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.96 0.00  0.000 529 0 1.000 1.000 88 *
MZ 53.892 46.884 13.8 504.79 95.67  0.190 529 0 1.000 1.000 505
GROUP 6
B D KL/R My MpL Bp Py Pc 5y O, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.15 0.00  0.000 570 0 1.000 1.000 95 *
MZ 53.892 46.884 13.8 401.93 95.67  0.238 570 0 1.000 1.000 402
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

F.5-21

- PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA M Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
© HLB145MEM.4JT.5
COLUMN LOADS
PMAX
HLB 145 MEMBER 4 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -558.59 0.00 26.91 DL -558.59 0.00 2691
LL -134.00 0.00 16.60 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.04  -673.66 146.19
SERVICE -692.59 0.00 4351 SERVICE -598.63  -673.66  173.10
STRENGTH -1016.50 0.00 70.95 STRENGTH -77822  -875.76  225.03
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL -558.59 0.00 26.91 DL -558.59 0.00 26.91
LL -134.00 0.00 16.60 LL -134.00 0.00 16.60
GROUP 3 -17.12 -428.34 63.48 GROUP 4 0.18 0.00 -45.30
SERVICE -709.71  -428.34 106.99 SERVICE -692.41 0.00 -1.79
STRENGTH -922.62  -556.84  139.09 STRENGTH  -900.13 0.00 233
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -558.59 0.00 26.91 DL -558.59 0.00 26.91
LL 0.00 0.00 0.00 LL -134.00 0.00 16.60
GROUP 5 3985 -673.66  100.89 GROUP 6  -1694  -42834 18.18
SERVICE -598.44  -673.66  127.80 SERVICE  -709.53  -428.34 61.69
STRENGTH -748.05  -842.08 159.75 STRENGTH  -886.91  -535.43 77.11
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fe= 3000 psi PHI = 0.70 We= 150 PCF
Ec = WA #33*%0cA% = 3320561 PSI Width of Rect. Col. = = 53892 In
Depth of Rect. Col = D= 46884 In.
ry=030*D= 1407 In. Ly= 75  Ft Ky = 2.0
r;=030*B=16.17 In. L,= 155 Ft K,= 1.2
Iyy = B*D"/12 Iyy = 462825 In'
I,= D*B~/12 I, = 611528 In’
KyLyr = 128 < 22 NO SLENDERNESS EFFECT
KL/t = 138 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 4 JT. 5
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My Mp Bp Py Pc Sy, S Mec
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 1017 0 1.000 1.000 170
MZ 53.892 46.884 13.8 70.95 3498  0.493 1017 0 1.000 1.000 188
GROUP 2
B D KL/R MU MT)L BD P[/ PC 6}’ 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 875.76 0.00  0.000 778 0 1.000 1.000 876
MZ 53.892 46.884 13.8 225.03 3498  0.155 778 0 1.000 1.000 225
GROUP 3
B D KL/R My Mpy Bp Py Pc Sy, B, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 556.84 0.00  0.000 923 0 1.000 1.000 557
MZ 53.892 46.884 13.8 139.09 3498  0.252 923 0 1.000 1.000 170 *
GROUP 4
B D KL/R MU MDI, BD P\ PC Sb Ss MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 900 0 1.000 1.000 151 *
MZ 53.892 46.884 13.8 2.33 3498 15.034 900 0 1.000 1.000 166
GROUP 5
B D KL/R My MpL Bp Py Pc Sy R Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 842.08 0.00  0.000 748 0 1.000 1.000 842
MZ 53.892 46.884 13.8 159.75 3498  0.219 748 0 1.000 1.000 160
GROUP 6
B D KL/R My MpL Bp Py Pe Sy, & Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 535.43 0.00  0.000 887 0 1.000 1.000 535
MZ 53.892 46.884 13.8 77.11 3498  0.454 887 0 1.000 1.000 164 *
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
'HLB 145 MEM. 4 JT. 5
COLUMN LOADS
PMIN
HLB 145 MEMBER 4 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -418.94 0.00 26.91 DL -418.94 0.00 26.91
LL -55.54 0.00 14.80 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -40.04 -673.66  146.19
SERVICE -474.48 0.00 41.71 SERVICE 45898  -673.66  173.10
STRENGTH  -664.96 0.00 67.05 STRENGTH -596.68  -875.76  225.03
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -418.94 0.00 26.91 DL -418.94 0.00 26.91
LL -55.54 0.00 14.80 LL -55.54 0.00 14.80
GROUP 3 1712 -428.34 63.48 GROUP 4 0.18 0.00 -45.30
SERVICE -491.60  -428.34 105.19 SERVICE 47430 0.00 -3.59
STRENGTH -639.08  -556.84  136.75 STRENGTH  -616.59 0.00 -4.67
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -418.94 0.00 26.91 DL -418.94 0.00 26.91
LL 0.00 0.00 0.00 LL -55.54 0.00 14.80
GROUP5  -39.85 -673.66  100.89 GROUP6  -16.94  -428.34 18.18
SERVICE 45879  -673.66  127.80 SERVICE  -491.42  -428.34 59.89
STRENGTH -573.49  -842.08  159.75 STRENGTH  -614.28  -535.43 74.86
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec = WA #33%0cA% = 3320561 PSI Width of Rect. Col. = = 53892 In
Depth of Rect. Col = D= 46.884 In.
ry=030*D= 1407 In. Ly= 75 Ft Ky = 2.0
r;=030*B= 16.17 In. L,= 155 Ft. K, = 1.2
Iyy = B*D"/12 Iyy = 462825 In'
Iz= D*B/12 Iz = 611528 In’
KyLyr = 128 < 22 NO SLENDERNESS EFFECT
KL/t = 138 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 4JT. 5
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy 3, Mc¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 665 0 1.000 1.000 111 *
MZ 53.892 46.834 13.8 67.05 3498 0522 665 0 1.000 1.000 123 *
GROUP 2
B D KL/R My Mp,. Bp Py Pe 8y d, M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 875.76 0.00  0.000 597 0 1.000 1.000 876
MZ 53.892 46.834 13.8 225.03 3498  0.155 597 0 1.000 1.000 225
GROUP 3
B D KLR My My Bp Py Pe 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 556.84 0.00  0.000 639 0 1.000 1.000 557
MZ 53.892 46.884 13.8 136.75 3498  0.256 639 0 1.000 1.000 137
GROUP 4
B D KL/R My Mp. Bp Py Pe 8y N Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 617 0 1.000 1.000 103 *
MZ 53.892 46.884 13.8 4.67 3498 7496 617 0 1.000 1.000 114 *
GROUP 5
B D KLR My Mp, By Py Pc 8 S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 842.08 0.00  0.000 573 0 1.000 1.000 842
MZ 53.892 46.884 138 159.75 3498 0219 573 0 1.000 1.000 160
GROUP 6
B D KL/R My Mp,. Bp Py Pe 8y S, Mc
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 535.43 0.00  0.000 614 0 1.000 1.000 535
MZ 53.892 46.884 13.8 74.86 3498  0.467 614 0 1.000 1.000 113 *
* MINIMUM MOMENT CONTROLS
Appendix F.5 Page 24 of 208
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1

15:55:10 Licensed to: Licensee name not yet specified. M4PLAN.5-25

ﬁ@é@

0000000 00000 00000 00000 00000 00 _L/WA

00 00 00 00 00 00 00 00 00 00 00 2 Yok

00 o0 00 o0 OO0 00 00 00 00 00 00 VJO

00 00 00 00 00 00 00 o0 00

00 00 0O 0000000 00 00 00 OO

0000000 00 00 OO 00 00 00 00 00 0O

00 00 00 00 00 00 00 00 00 OO

00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared Dby the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL (tm) program.

e PL"‘“‘!()'
BAsee
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
15:55:10 Licensed to: Licensee name not yet specified.

General Information:

File Name: S:\DGN-ST\NORTHC~

Page 2
M4PLAN.5-26

1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\NEWFOL~1\M4PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #145 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 53.9 in Depth = 46.9 in
Gross section area, Ag = 2527.91 in”"2
Ix = 463368 in™4 Iy = 612009 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”2) Size Diam (in) Area (in”2) Size Diam (in) Area (in"2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing

(Cover to longitudinal reinforcement)

Total steel area, As = 49.92 in®2 at 1.97%
32 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

(see user's manual for notation)

Pu Mux

No kip k-ft
1 955.0 160.0
2 716.0 120.0
3 861.0 144.0
4 839.0 140.0
5 689.0 115.0
6 828.0 138.0
7 619.0 103.0
8 550.0 92.0
9 593.0 99.0
10 570.0 95.0
11 529.0 88.0
12 570.0 95.0
13 1017.0 170.0
14 778.0 876.0
15 923.0 557.0

Appendix F.5

Muy fMnx fMny
k-ft k-ft k-ft fMn/Mu
176.0 2165.1 2381.8 13.532
535.0 749.2 3324.6 6.216
310.0 1399.0 3022.7 9.744
155.0 2116.6 2337.2 15.096
505.0 758.4 3331.0 6.596
289.0 1418.4 2978.8 10.302
336.0 996.7 3239.3 9.644
535.0 587.7 3415.0 6.383
428.0 777.7 3343.2 7.814
230.0 1274.6 3098.7 13.464
505.0 597.5 3411.2 6.756
402.0 794 .8 3338.9 8.309
188.0 2182.6 2411.8 12.833
225.0 2953.9 756.8 3.372
170.0 3020.7 922.3 5.423
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

15:55:10 Licensed to:

16
17

18-

19
20
21
22
23
24

900.
748.
887.
665.
597.
639.
617.
573.
614.

el elNeNolNeNeoNe NNl

151.
842.
535.
111.
876.
557.
103.
842.
535.

[eNeNeNolNoNoNoNoNel

166.
160.
164.
123.
225.
137.
114.
160.
113.

[>NeNelNeNe e NeoNoNeol

*** Program completed as requested! ***

Appendix F.5

2148.
2990.
2996.
2110.
2964.
2969.
2126.
3009.
2995.

W WO W NBN

2356.
571.
914.

2343.
765.
734.

2352.
566.
636.

NOANOGOWWIONO

.208
.552
.598
.034
.385
.333
.640
.573
.601

Page 3
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O 0 0o 0 0 0.0
»x
O 0 0o 0o 0 0O

0O O 0 00O 0 0 O

53.9 x 46.9 in

5000 +

F.o-

Code: ACI 318-95
Units: English
Run axis: Biaxial 1
Run option: Investigation
Slenderness: Not considered 1
.mn type: Structural
Bars: User-defined 1
Date: 07/20/06
Time: 15:55:41 1
-5000 -~
P = 0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: SA\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\NEWFOL~1\M4PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: OL Engineer: JMJ
fc =3 ksi fy =40 ksi Ag = 2527.91 in"2 32 #11 bars
Ec = 3122 ksi Es = 29000 ksi As =49.92 in"2 Rho =1.97%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 463368 in"4
J=0.003 infin Yo =0.00in ly = 612009 in*4
Beta1 = 0.85 Clear spacing = 3.31 in Clear cover =5.00 in
Confinem%&);ﬁg Fs phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7 Page 28 of 208




07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:19:00 Licensed to: Licensee name not yet specified. Maact.5-29

Ama )‘%"”
L5 b

0000000 00000 00000 00000 00000 00
00 00 0O 00 OO0 00 00 00 00 00 00
(6]0) 00 00 00 00 00 00 00 OO0 00 00

00 00 OO 00 00 00 00 00 00
00 00 00 0000000 00 00 00 00
0000000 00 00 00 00 00 00 00 00 OO
(0]0) 00 00 00 00 O00 00 00 00 OO0
(0]0) 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

L4 2 LogS
L0% colEf %3

-l d e,
SL.-; o0 15 (
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:19:00 Licensed to: Licensee name not yet specified.

General Information:

Page

2
mManct.5-30

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M4ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: OL Engineer: JMJ
Code: ACTI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section
Rectangular: Width = 48.9 in Depth = 41.9 in
Gross section area, Ag = 2048.91 in”"2
Ix = 299757 in™4 Iy = 408281 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As 49.92 in”™2 at 2.44%
32 #11 Cover 2.5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux Muy fMnx

No kip k-ft k-ft k-ft
1 955.0 160.0 176.0 2162.9
2 716.0 120.0 535.0 759.7
3 861.0 144.0 310.0 1411.3
4 839.0 140.0 155.0 2146.1
5 689.0 115.0 505.0 773.2
6 828.0 138.0 289.0 1445.7
7 619.0 103.0 336.0 1004.2
8 550.0 92.0 535.0 590.7
9 593.0 99.0 428.0 785.5
10 570.0 95.0 230.0 1292.7
11 529.0 88.0 505.0 591.7
12 570.0 95.0 402.0 794.0
13 1017.0 170.0 188.0 2183.2
14 778.0 876.0 225.0 2996.9
15 923.0 557.0 170.0 2961.6

Appendix F.5

(Cover to longitudinal reinforcement)

(see user's manual for notation)

fMny

k-ft fMn/Mu
2371.0 13.493
3403.8 6.361
3037.9 9.800
2376.3 15.330
3396.4 6.725
3026.1 10.472
3283.4 9.770
3422.7 6.398
3371.8 7.881
3125.1 13.590
3413.7 6.759
3361.6 8.362
2406.9 12.820

765.7 3.420

905.7 5.318
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
name not yet specified.

13:19:01 Licensed to:

16
17

18-

19
20
21
22
23
24

900.
748 .
887.
665.
597.
639.
617.
573.
614.

[eNeNeNeolNeoNeNoNeNol

Licensee

151.
842.
535.
111.
876.
557.
103.
842.
535.

[eNeNeoNoNeoNoNeNeNel

166.
160.
164.
123.
225.
137.
114.
160.
113.

[eNeNeoNeoNolNolNoNolNol

**%* Program completed as requested! ***

Appendix F.5

2138.
3038.
2946.
2168.
2966.
2985.
2167.
3000.
3000.

OB UTOdH VB

2348.
574.
902.

2400.
762.
730.

2401.
574.
635.

OR WOARRKHMdOWUM

.153
.608
.508
.522
.387
.359
.055
.564
.610

Page 3
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—I—x
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0O 0 0 0 0 0 00

5000 +

F.o-

My (k-ft)

48.9 x 41.9 in Mx (k-ft)
I i } I ! i 2 %
Code: ACI 318-95 -5000 5000
Units: English
Run axis: Biaxial 1
Run option: Investigation
Slenderness: Not considered |
mn type: Structural
Bars: User-defined +
Date: 07/25/06
Time: 13:19:07 1
-5000 -
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M4ACT.COL
Project: BONNER BRIDGE - OREGON INLET
Column: OL Engineer: JMJ
f'c = 4.4 ksi fy =40 ksi Ag =2048.91 in"2 32 #11 bars
Ec = 3781 ksi Es = 29000 ksi As =49.92 in"2 Rho =2.44%
fc = 3.74 ksi e_rup = Infinity Xo =0.00in Ix = 299757 in*4
1=0.003 in/in Yo =0.00in ly = 408281 in*4
Beta1 =0.83 Clear spacing = 3.31 in Clear cover =2.50 in
Confinem%}:}él;ligg( Es phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7 Page 32 of 208




H. W. LOCHNER, INC.

-~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.5-33

JMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
' HLB 145 MEM. 5 JT. 3
COLUMN LOADS
PMAX
HLB 145 MEMBER 5 JOINT 3
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 511.16 0.00 73.11 DL 511.16 0.00 73.11
LL 33.99 0.00 20.19 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP2  -39.89 1.55  -337.75
SERVICE 645.15 0.00 93.30 SERVICE 471.27 155  -264.64
STRENGTH  954.82 0.00  138.79 STRENGTH  612.65 202 -344.03
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 511.16 0.00 73.11 DL 511.16 0.00 73.11
LL 133.99 0.00 20.19 LL 133.99 0.00 20.19
GROUP 3 -17.08 091  -144.51 GROUP 4 -0.18 0.00 -7.45
SERVICE 628.07 0.91 5121 SERVICE 644.97 0.00 85.85
STRENGTH  816.49 1.18 -66.57 STRENGTH  838.46 0.00  111.61
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 511.16 0.00 73.11 DL 511.16 0.00 73.11
LL 0.00 0.00 0.00 LL 133.99 0.00 20.19
GROUPS5  -40.07 1.55  -345.20 GROUP6  -17.26 091  -151.96
SERVICE 471.09 1.55  -272.09 SERVICE  627.89 0.91 -58.66
STRENGTH  588.86 1.94  -340.11 STRENGTH  784.86 1.14 -73.33
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI= 070 We= 150  PCF
Ec = WA #33%cA% = 3320561 PSI Width of Rect. Col. = = 53892 In
Depth of Rect. Col = D= 46884 In.
ry=030*D= 14.07 In. Ly= 75 Ft Ky = 2.0
;=030*B= 1617 In. L,= 155 Ft. K, = 1.2
Iyy = B*DA/12 Iyy = 462825 In'
I, = D*B"/12 I, 611528 In’
KyLyr = 128 < 22 NO SLENDERNESS EFFECT
KL/r = 138 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 5JT. 3
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mp, By P, Pc 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 955 0 1.000 1.000 160
MZ 53.892 46.884 13.8 138.79 95.04  0.685 955 0 1.000 1.000 176
GROUP 2
in. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 2.02 0.00  0.000 613 0 1.000 1.000 102 *
MZ 53.892 46.884 13.8 344.03 95.04  0.276 613 0 1.000 1.000 344
GROUP 3
B D KLR My Mo Bp Py Pc Sy B, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.18 0.00  0.000 816 0 1.000 1.000 137 *
MZ 53.892 46.884 13.8 66.57 95.04  1.428 816 0 1.000 1.000 151 *
GROUP 4
B D KL/R MU MDL BD PU P( Bb 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 838 0 1.000 1.000 140
MZ 53.892 46.884 13.8 111.61 95.04  0.852 838 0 1.000 1.000 155
GROUP 5
B D KL/R My Mp, Bp Py Pc Sy d, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.94 0.00  0.000 589 0 1.000 1.000 98 *
MZ 53.892 46.884 13.8 340.11 95.04  0.279 589 0 1.000 1.000 340
GROUP 6
B D KL/R My MpL Bp Py Pe Sy N Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.14 0.00  0.000 785 0 1.000 1.000 131 *
MZ 53.892 46.884 13.8 73.33 95.04  1.296 785 0 1.000 1.000 145 *
* MINIMUM MOMENT CONTROLS
Appendix F.5 Page 34 of 208
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PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

H. W. LOCHNER, INC.

JMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
"HLB 145 MEM. 5 JT. 3
COLUMN LOADS
PMIN
HLB 145 MEMBER 5 JOINT 3
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 383.37 0.00 73.11 DL 383.37 0.00 73.11
LL 55.53 0.00 11083 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -39.89 155  -337.75
SERVICE 438.90 0.00  183.94 SERVICE 343.48 155  -264.64
STRENGTH  618.70 0.00  335.17 STRENGTH  446.52 202 -344.03
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 383.37 0.00 73.11 DL 383.37 0.00 73.11
LL 55.53 0.00  110.83 LL 55.53 0.00 11083
GROUP3  -17.08 091  -144.51 GROUP 4 -0.18 0.00 -7.45
SERVICE 421.82 0.91 39.43 SERVICE 438.72 0.00 17649
STRENGTH  548.37 1.18 51.26 STRENGTH  570.34 0.00 22944
GROUP 5 GROUP 6
P MY MZ p MY MZ
DL 383.37 0.00 73.11 DL 383.37 0.00 73.11
LL 0.00 0.00 0.00 LL 55.53 0.00 11083
GROUP 5 -40.07 155  -34520 GROUP6  -17.26 091  -151.96
SERVICE 343.30 1.55  -272.09 SERVICE  421.64 0.91 31.98
STRENGTH  429.13 1.94  -340.11 STRENGTH  527.05 1.14 39.98
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec=W'? #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 53892 In.
Depth of Rect. Col = = 46.884 In.
ry=030*D= 1407 In. Ly= 75 Ft Ky = 2.0
r;,=030*B=16.17 In. L,= 155 Ft. K, = 12
Tyy = B*D"/12 Tyy = 462825 In'
I, = D*B/12 I, 611528 Tn’
KyLy/r 128 < 22 NO SLENDERNESS EFFECT
KL/t = 138 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM.51JT.3
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mo B, P, Pc 8y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 619 0 1.000 1.000 103 *
MZ 53.892 46.884 13.3 335.17 95.04  0.284 619 0 1.000 1.000 335
GROUP 2
B D KL/R My Mpy, Bp Py Pe Sy O M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 2.02 0.00  0.000 447 0 1.000 1.000 75 *
MZ 53.892 46.884 13.8 344.03 95.04  0.276 447 0 1.000 1.000 344
GROUP 3
B D KLR My Mo, Bp Py Pc 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.18 0.00  0.000 548 0 1.000 1.000 92
MZ 53.892 46.884 13.8 51.26 95.04 1.854 548 0 1.000 1.000 101
GROUP 4
B D KL/R My Mpr. Bp Py Pe 8y 8 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 570 0 1.000 1.000 95 *
MZ 53.892 46.884 13.8 229.44 95.04 0414 570 0 1.000 1.000 229
GROUP 5
B D KL/R My Mpy Bp Py Pc Sy O Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.94 0.00  0.000 429 0 1.000 1.000 72 *
MZ 53.892 46.884 13.8 340.11 95.04 0279 429 0 1.000 1.000 340
GROUP 6
B b KL/R My Mpy Bp Py Pc Sy O Mc
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 1.14 0.00  0.000 527 0 1.000 1.000 88
MZ 53.892 46.884 13.8 39.98 95.04 2378 527 0 1.000 1.000 97
* MINIMUM MOMENT CONTROLS
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- PROJECT:

H. W. LOCHNER, INC.

BONNER BRIDGE - OREGON INLET NORTH CAROLINA M Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
* HLB 145 MEM. 5 JT. 6
COLUMN LOADS
PMAX
HLB 145 MEMBER 5 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -558.53 0.00 27.45 DL -558.53 0.00 27.45
LL -133.99 0.00 16.70 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.04 67370 -146.29
SERVICE -692.52 0.00 44.15 SERVICE 51849  673.70  -118.84
STRENGTH -1016.40 0.00 71.87 STRENGTH -674.04 87581  -154.49
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -558.53 0.00 27.45 DL -558.53 0.00 27.45
LL -133.99 0.00 16.70 LL -133.99 0.00 16.70
GROUP 3 17.12 42836 -63.52 GROUP 4 0.18 0.00 45.3]
SERVICE 67540 42836 -19.37 SERVICE -692.34 0.00 -1.16
STRENGTH -878.02  556.87 -25.18 STRENGTH  -900.04 0.00 -1.51
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -558.53 0.00 27.45 DL -558.53 0.00 27.45
LL 0.00 0.00 0.00 LL -133.99 0.00 16.70
GROUP 5 4022 67370 -191.61 GROUP 6 1731 42836 -108.83
SERVICE 51831 67370  -164.16 SERVICE -67521 42836 -64.68
STRENGTH -647.89  842.13  -205.20 STRENGTH -844.01  535.45 -80.85
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 53892 In.
Depth of Rect. Col = D= 46.884 In
ry=030*D= 1407 In. Ly= 75  Ft Ky = 2.0
;=030*B= 1617 In. L,= 155 Ft K, = 1.2
Tyy = B*D"/12 Iyy = 462825 In’
I, = D*B~/12 I, 611528 In’
KyLyr = 12.8 22 NO SLENDERNESS EFFECT
K L/t - 13.8 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 5JT. 6
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mo B, P, Pc 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 1016 0 1.000 1.000 170 *
MZ 53.892 46.884 13.8 71.87 35.69  0.497 1016 0 1.000 1.000 188 *
GROUP 2
B D KL/R My Mp. Bp Py Pe Sy, S, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 875.81 0.00  0.000 674 0 1.000 1.000 876
MZ 53.892 46.884 13.8 154.49 35.69  0.231 674 0 1.000 1.000 154
GROUP 3
B D KLR My Mo, By P Pc Sy 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 556.87 0.00  0.000 878 0 1.000 1.000 557
MZ 53.892 46.884 13.8 25.18 35.69 1.417 878 0 1.000 1.000 162 *
GROUP 4
B D KL/R My Mp. Bp Py Pc Sy, O M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 900 0 1.000 1.000 150 *
MZ 53.892 46.884 13.8 1.51 35.69 23.664 900 0 1.000 1.000 166
GROUP 5
B D KLR My Mpy Bp P, Pc 8y 5, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.8384 12.8 842.13 0.00  0.000 648 0 1.000 1.000 842
MZ 53.892 46.834 13.8 205.20 35.69  0.174 648 0 1.000 1.000 205
GROUP 6
B D KLR My Mo By Py Pc 8 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 535.45 0.00  0.000 844 0 1.000 1.000 535
MZ 53.892 46.884 13.8 80.85 3569  0.441 844 0 1.000 1.000 156 *
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
‘HLB 145 MEM. 5 JT. 6
COLUMN LOADS
PMIN
HLB 145 MEMBER 5 JOINT 6
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL -418.90 0.00 2745 DL -418.90 0.00 27.45
LL -55.53 0.00 14.87 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 40.04 67370  -146.29
SERVICE  -474.43 0.00 42.32 SERVICE ~ -378.86  673.70  -118.84
STRENGTH  -664.88 0.00 67.90 STRENGTH  -492.51  875.81  -154.49
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL -418.90 0.00 27.45 DL -418.90 0.00 27.45
LL -55.53 0.00 14.87 LL -55.53 0.00 14.87
GROUP 3 1712 42836 -63.52 GROUP 4 0.18 0.00  -45.31
SERVICE 45731 42836  -21.20 SERVICE ~ -474.25 0.00 -2.99
STRENGTH -594.50  556.87  -27.56 STRENGTH  -616.52 0.00 -3.89
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL -418.90 0.00 2745 DL -418.90 0.00 27.45
LL 0.00 0.00 0.00 LL -55.53 0.00 14.87
GROUP 5 4022 67370  -191.61 GROUP 6 1731 428.36  -108.83
SERVICE ~ -378.68  673.70  -164.16 SERVICE  -457.12 42836  -66.51
STRENGTH -47335  842.13  -205.20 STRENGTH -571.40 53545  -83.14
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%cA™ = 3320561 PSI Width of Rect. Col. = B= 53892 In
Depth of Rect. Col = D= 46.884 In.
ry=030*D= 1407 In. Ly= 75 Ft Ky = 2.0
r;=030*B= 1617 In L,= 155 Ft K, = 1.2
Iyy = B*D"/12 Tyy = 462825 In'
Tz = D*B"/12 I = 611528 In’
KyLyr = 128 < 22 NO SLENDERNESS EFFECT
KL/t = 13.8 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBIJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 5JT. 6
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KL/R My MpL Bp Py Pc Sy o Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.834 12.8 0.00 0.00  0.000 665 0 1.000 1.000 111
MZ 53.892 46.834 13.8 67.90 3569 0.326 665 0 1.000 1.000 123
GROUP2
B D KL/R My Mpy Bp Py Pe 5, d, M¢
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 875.81 0.00  0.000 493 0 1.000 1.000 876
MZ 53.892 46.884 13.8 154.49 35.69 0231 493 0 1.000 1.000 154
GROUP 3
B D KL/R My Mp Bp Py Pc Oy O, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 556.87 0.00  0.000 594 0 1.000 1.000 557
MZ 53.892 46.884 13.8 27.56 35.69 1.295 594 0 1.000 1.000 110 *
GROUP 4
B D KL/R MU MDL BD PU P(* 6b 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 0.00 0.00  0.000 617 0 1.000 1.000 103
MZ 53.892 46.884 13.8 3.89 35.69 9.8l 617 0 1.000 1.000 114
GROUP 5
B D KL/R My MpL Bp Py Pc Sy S Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 842.13 0.00  0.000 473 0 1.000 1.000 842
MZ 53.892 46.834 13.8 205.20 3569  0.174 473 0 1.000 1.000 205
GROUP 6
B D KL/R My Mpy Bp Py Pe 5, N M¢
In. In. Ft.Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 46.884 12.8 535.45 0.00  0.000 571 0 1.000 1.000 535
MZ 53.892 46.884 13.8 83.14 35.69  0.429 571 0 1.000 1.000 106 *
* MINIMUM MOMENT CONTROLS
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
15:58:37 Licensed to: Licensee name not yet specified. M5PLAT.5-41
/o6
Lm2 W/"

0000000 00000 00000 00000 00000 00 V\_)\} 3 /06

00 00 00 00 00 00 00 00 00 00 OO0

00 00 OO0 00 00 00 00 00 00 o0 00

00 00 OO0 00 00 00 00 00 00

00 00 00 0000000 00 00 00 00

0000000 00 OO0 0O 00 00 00 00 00 00

00 00 OO0 00 00 00 OO0 00 00 00

00 00000 00 00 00000 00000 00000 (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

sasEC puart>
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
15:58:37 Licensed to: Licensee name not yet specified.

Page 2
M5PLAR.5-42

General Information:

File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\NEWFOL~1\M5PLAN.COL

Project: BONNER BRIDGE - OREGON INLET
Column: HLB #145 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
f'c = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 53.9 in Depth = 46.9 in
Gross section area, Ag = 2527.91 in”"2
Ix = 463368 in™4 Iy = 612009 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in”"2) Size Diam (in) Area (in™2) Size Diam (in) Area (in"2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 49.92 in®2 at 1.97%
32 #11 Cover 5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 955.0 160.0 176.0 2165.1 2381.8 13.532
2 613.0 102.0 344.0 967.2 3255.7 9.466
3 816.0 137.0 151.0 2110.8 2321.8 15.390
4 838.0 140.0 155.0 2116.1 2336.8 15.094
5 589.0 98.0 340.0 944.7 3272.0 9.625
6 785.0 131.0 145.0 2092.9 2310.2 15.952
7 619.0 103.0 335.0 999.5 3237.9 9.669
8 447.0 75.0 344.0 735.2 3351.8 9.746
9 548.0 92.0 101.0 2144 .4 2361.3 23.347
10 570.0 95.0 229.0 1279.1 3096.0 13.512
11 429.0 72.0 340.0 710.6 3355.3 9.868
12 527.0 88.0 97.0 2146.5 2364.3 24.382
13 1016.0 170.0 188.0 2182.1 2411.5 12.831
14 674.0 876.0 154.0 3015.4 531.1 3.442
15 878.0 557.0 162.0 3005.0 870.5 5.393
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07/20/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
Licensee name not yet specified.

15:58:37 Licensed to:

16
17

18-

19
20
21
22
23
24

900.
648.
844 .
665.
A93.
594.
617.
473.
571.

[eNeNeNolNoNoNeNoNol

150.
842.
535.
111.
876.
557.
103.
842.
535.

[eleNeNelNeNeoNoNoNo]

166.
205.
156.
123.
154.
110.
114.
205.
106.

[eleolelNoloNeoNeNeolNo

*** Program completed as requested! ***
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2141.
2972.
2977.
2110.
3008.
3005.
2126.8
2963.9
3002.5

W o uloyo

2364.
720.
871.

2343.
533.
592.

2352.2
718.9
600.1

Wk Wwor

14.257
3.529
5.567

19.034
3.435
5.395

20.640
3.519
5.614
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53.9 x 46.9 in

Code: ACI 318-95

Units: English

Run axis: Biaxial

Run option: Investigation

Slenderness: Not considered
imn type: Structural

Bars: User-defined

Date: 07/20/06

Time: 15:58:44

5000

|
1

F.o-

My (k-ft)

Mx (k-ft)

P =0 kip

-5000 -

I

5000

PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.

File: S\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\NEWFOL~1\M5PLAN.COL

Project: BONNER BRIDGE - OREGON INLET

Column: OL

f'c =3 ksi

Ec = 3122 ksi

fc = 2.55 ksi
J4=0.003 infin

Betat = 0.85

Conflnem%ptiz) ;{8& Fs

fy = 40 ksi
Es = 29000 ksi

e_rup = Infinity

Engineer: JMJ

Ag =2527.91 in"2
As =49.92 in"2
Xo =0.00in

Yo =0.00in

Clear spacing = 3.31 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

32 #11 bars
Rho =1.97%

Ix = 463368 in"4
ly = 612009 in*4

Clear cover =5.00 in
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
13:25:09 Licensed to: Licensee name not yet specified. msact.5-45
A md l?/é‘ )
vouﬁ’qygb

0000000 00000 00000 00000 00000 00
00 00 00 00 00 00 00 00 00 00 00
00 00 0O 00 00 00 00 00 00 o0 00

00 00 00 0]0) 00 00 00 00 00
00 00 OO 0000000 00 00 00 00
0000000 00 00 00 o0 00 00 00 00 0O
(0]0) 00 00 0O 00 00 00 00 00 0O
00 00000 00 (0]0) 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL (tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, mnegligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

P e to6S

= byoo fel
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:25:09 Licensed to: Licensee name not yet specified.

General Information:

File Name:

Page 2
mMsacT.5-46

S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M5ACT.COL

Project: BONNER BRIDGE - OREGON INLET
Column: OL Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 4.4 ksi fy = 40 ksi
Ec = 3780.96 ksi Es = 29000 ksi
fc = 3.74 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.83
Section:
Rectangular: Width = 48.9 in Depth = 41.9 in
Gross section area, Ag = 2048.91 in”"2
Ix = 299757 in™4 Iy = 408281 in™4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: User-defined
Size Diam (in) Area (in"2) Size Diam (in) Area (in”"2) Size Diam (in) Area (in”2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #1 ties with #9 bars, #1 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7

Layout: Rectangular
Pattern: Equal Bar Spacing
Total steel area, As = 49.92 in"2 at 2.44%
32 #11 Cover 2.5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcement)

(see user's manual for notation)

Pu Mux Muy fMnx fMny
No kip k-ft k-ft k-ft k-ft fMn/Mu
1 955.0 160.0 176.0 2162.9 2371.0 13.493
2 613.0 102.0 344.0 975.9 3294.8 9.577
3 816.0 137.0 151.0 2156.5 2374.9 15.734
4 838.0 140.0 155.0 2146.2 2376.6 15.332
5 589.0 98.0 340.0 949.6 3300.6 9.706
6 785.0 131.0 145.0 2160.1 2383.3 16.460
7 619.0 103.0 335.0 1006.8 3282.2 9.796
8 447.0 75.0 344.0 728.3 3335.7 9.697
9 548.0 92.0 101.0 2176.8 2382.0 23.619
10 570.0 95.0 229.0 1297.2 3122.5 13.638
11 429.0 72.0 340.0 701.0 3337.0 9.811
12 527.0 88.0 97.0 2168.6 2388.3 24.631
13 1016.0 170.0 188.0 2182.7 2406.5 12.818
14 674.0 876.0 154.0 3034.4 538.7 3.465
15 878.0 557.0 162.0 2961.8 856.6 5.315
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07/25/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION -
13:25:09 Licensed to: Licensee name not yet specified.

16
17

18

19
20
21
22
23
24

900.
648.
844 .
665.
493 .
594.
617.
473.
571.

OO OO OO0 O0OO0

150.
842.
535.
111.
876.
557.
103.
842.
535.

[eNelNeololNeNoNeNeNol

166.
205.
156.
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154.
110.
114.
205.
106.

[eNeNeNeoNeoNoNeoNoNol

*x* Program completed as requested! ***
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2130.
2988.
2964.
2168.
29717.
3004.
2167.
2930.
2995.

OOV I J0 0

2357.
727.
862.

2400.
520.
588.

2401.
713.
593.

ANWNWEREDNO K

.201
.549
.540
.522
.399
.392
.055
.480
.599
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5000 + My (k-ft)
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48.9 x 41.9 in Mx (k-ft)
% I } I i } % f E
Code: ACI 318-95 -5000 5000
Units: English
Run axis: Biaxial
Run option: Investigation
Slenderness: Not considered 1
‘mn type: Structural
Bars: User-defined +
Date: 07/25/06
Time: 13:25:13 T
-5000 -
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: SADGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M5ACT.COL
Project: BONNER BRIDGE - OREGON INLET
Column: OL Engineer: JMJ
f'c = 4.4 ksi fy =40 ksi Ag =2048.91 in"2 32 #11 bars
Ec = 3781 ksi Es = 29000 ksi As =49.92 in"2 Rho =2.44%
fc =3.74 ksi e_rup = Infinity Xo =0.00in Ix = 299757 in"4
1=0.003 in/in Yo =0.00in ly = 408281 in"4
Beta1 = 0.83 Clear spacing = 3.31 in Clear cover =2.50 in
Confinement: Tied ¢ s phi() = 0.8, phi(b) = 0.9, phi(c) = 0.7 Page 48 of 208




H. W. LOCHNER, INC.

~PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

F.5-49

JMIJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
' HLB 145 MEM. 7JT. 5
COLUMN LOADS
PMAX
HLB 145 MEMBER 7 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 581.08 0.00 31.60 DL 581.08 0.00 31.60
LL 130.96 0.00 -40.36 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 7849  673.05  238.09
SERVICE 712.04 0.00 -8.76 SERVICE 659.57  673.05  269.69
STRENGTH  1039.15 0.00 -46.37 STRENGTH  857.44 87497  350.60
GROUP 3 GROUP 4
P MY MZ p MY MZ
DL 581.08 0.00 31.60 DL 581.08 0.00 31.60
LL 130.96 0.00 -40.36 LL 130.96 0.00 -40.36
GROUP 3 3333 42791 98.48 GROUP 4 1.22 0.00 62.22
SERVICE 74537 42791 89.72 SERVICE 713.26 0.00 53.46
STRENGTH  968.98  556.28 116.64 STRENGTH  927.24 0.00 69.50
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 581.08 0.00 31.60 DL 581.08 0.00 31.60
LL 0.00 0.00 0.00 LL 130.96 0.00 -40.36
GROUP 5 7971 673.05  300.31 GROUP 6 3455 42794 160.70
SERVICE 660.79  673.05 33191 SERVICE  746.59 42794  151.94
STRENGTH 82599 84131  414.89 STRENGTH 93324  534.93 189.93
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%0cA% = 3320561 PSI Width of Rect. Col. = B= 53892 In
Depth of Rect. Col = D= 60564 In
ry=030*D= 18.17 In. Ly= 85  Ft Ky = 2.0
1;=030*B= 16.17 In. L,= 185 Ft K, = 1.2
Iyy = B*D"/12 Iyy = 997670 In*
I, = D*B"/12 L 789962 Tn’
KyLyr = 112 < 22 NO SLENDERNESS EFFECT
Ko/t = 165 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 7JT. 5
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mpy By P, Pc 8y, 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 1039 0 1.000 1.000 209 *
MZ 53.892 60.564 16.5 46.37 41.08  0.886 1039 0 1.000 1.000 192 *
GROUP 2
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 874.97 0.00  0.000 857 0 1.000 1.000 875
MZ 53.892 60.564 16.5 350.60 41.08  0.117 857 0 1.000 1.000 351
GROUP 3
B D KL/R MU MDL BD PU PC 6b 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 556.28 0.00  0.000 969 0 1.000 1.000 556
MZ 53.892 60.564 16.5 116.64 41.08  0.352 969 0 1.000 1.000 179 *
GROUP 4
B D KL/R MU MDL BD P{ PC Sb 65 MC
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 927 0 1.000 1.000 187 *
MZ 53.892 60.564 16.5 69.50 41.08  0.591 927 0 1.000 1.0600 171
GROUP 5
B D KLR My Mo Bp Py Pc 8y, 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 112 841.31 0.00  0.000 826 0 1.000 1.000 841
MZ 53.892 60.564 16.5 414.89 41.08  0.099 826 0 1.000 1.000 415
GROUP 6
B D KL/R My Mp, Bp Py Pe R 8 Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 534.93 0.00  0.000 933 0 1.000 1.000 535
MZ 53.892 60.564 16.5 189.93 41.08  0.216 933 0 1.000 1.000 190
* MINIMUM MOMENT CONTROLS
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F.5-51
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA M) Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
"HLB 145 MEM. 7JT. 5

COLUMN LOADS
PMIN
HLB 145 MEMBER 7 JOINT 5
GROUP 1 GROUP 2
P MY MZ P MY MZ

DL 435.81 0.00 31.60 DL 435.81 0.00 31.60

LL 57.94 0.00 15.77 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 78.49 673.05 238.09
SERVICE 493.75 0.00 47.37 SERVICE 514.30 673.05 269.69
STRENGTH  692.09 0.00 75.25 STRENGTH 668.59 874.97 350.60

GROUP 3 GROUP 4
P MY MZ P MY MZ

DL 435.81 0.00 31.60 DL 435.81 0.00 31.60

LL 57.94 0.00 15.77 LL 57.94 0.00 15.77

GROUP 3 33.33 42791 98.48 GROUP 4 1.22 0.00 62.22
SERVICE 527.08 427.91 145.85 SERVICE 494.97 0.00 109.59
STRENGTH  685.20 556.28 189.61 STRENGTH  643.46 0.00 142.47

GROUP 5 GROUP 6
P MY MZ P MY MZ

DL 435.81 0.00 31.60 DL 435.81 0.00 31.60

LL 0.00 0.00 0.00 LL 57.94 0.00 15.77

GROUP 5 79.71 673.05 300.31 GROUP 6 34.55 427.94 160.70
SERVICE 515.52 673.05 331.91 SERVICE 528.30 427.94 208.07
STRENGTH  644.40 841.31 414.89 STRENGTH 660.38 534.93 260.09

SLENDERNESS EFFECTS IN

COMPRESSION MEMBERS (AASHTO 8.16.5)

fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec = WP #33%0cA%% = 3320561 PSI Width of Rect. Col. = B= 53892 In
Depth of Rect. Col = D= 60564 In.
ry=030*D= 1817 In. Ly= 85  Ft Ky = 2.0
;=030*B= 1617 In. L,= 185 Ft Kz = 1.2
Iyy = B*D*/12 Iyy = 997670 In'
I, = D*B/12 Tz = 789962 In’
KyLyr = 112 < 22 NO SLENDERNESS EFFECT
Kl /r = 165 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

F.5-52

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HLB 145 MEM. 7 JT. 5
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mo B, Py Pe 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 112 0.00 0.00  0.000 692 0 1.000 1.000 139
MZ 53.892 60.564 16.5 75.25 41.08  0.546 692 0 1.000 1.000 128
GROUP 2
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 874.97 0.00  0.000 669 0 1.000 1.000 875
MZ 53.892 60.564 16.5 350.60 41.08  0.117 669 0 1.000 1.000 351
GROUP 3
B D KLR My Mo Bp Py P 3y 8, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 556.28 0.00  0.000 685 0 1.000 1.000 556
MZ 53.892 60.564 16.5 189.61 41.08  0.217 685 0 1.000 1.000 190
GROUP 4
B D  KLR My Mp. Bp Py Pe 8y 8 Mec
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 643 0 1.000 1.000 130 *
MZ 53.892 60.564 16.5 142.47 41.08  0.288 643 0 1.000 1.000 142
GROUP 5
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 841.31 0.00  0.000 644 0 1.000 1.000 841
MZ 53.892 60.564 16.5 414.89 41.08  0.099 644 0 1.000 1.000 415
GROUP 6
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 534.93 0.00  0.000 660 0 1.000 1.000 535
MZ 53.892 60.564 16.5 260.09 41.08  0.158 660 0 1.000 1.000 260
* MINIMUM MOMENT CONTROLS
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H. W. LOCHNER, INC.

-~ PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROCLINA

F.5-53

IMJ Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
' HLB 145 MEM. 7JT.7
COLUMN LOADS
PMAX
HLB 145 MEMBER 7 JOINT 7
GROUP 1 GROUP 2
P MY MZ p MY MZ
DL 643.97 0.00 29.60 DL 643.97 0.00 29.60
LL -130.96 0.00 -16.23 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 7869 -1500.82  266.83
SERVICE 513.01 0.00 13.37 SERVICE 56528 -1500.82  296.43
STRENGTH  553.41 0.00 3.31 STRENGTH  734.86 -1951.07  385.36
GROUP 3 GROUP 4
P MY MZ P MY MZ
DL 643.97 0.00 29.60 DL 643.97 0.00 29.60
LL -130.96 0.00 -16.23 LL -130.96 0.00 -16.23
GROUP 3 23339 -909.22 112.19 GROUP 4 -1.22 0.00 30093
SERVICE 479.62  -909.22 125.56 SERVICE 511.79 0.00 31430
STRENGTH  623.51 -1181.99 163.23 STRENGTH  665.33 0.00  408.59
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 643.97 0.00 29.60 DL 643.97 0.00 29.60
LL 0.00 0.00 0.00 LL -130.96 0.00 -16.23
GROUP 5 -79.90  -1500.82  567.75 GROUP 6  -34.61  -909.22  413.11
SERVICE 564.07 -1500.82  597.35 SERVICE 47840  -909.22  426.48
STRENGTH  705.09 -1876.03  746.69 STRENGTH  598.00 -1136.53  533.10
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150 PCF
Ec =W #33*%0cA% = 3320561 PSI Width of Rect. Col. = B= 53892 In.
Depth of Rect. Col = D= 60.564 In.
ry=030*D= 18.17 In. Ly = 85  Ft Ky 2.0
1;=030*B=16.17 In. L,= 185 Ft. K, = 1.2
Tyy = B*DA/12 Iyy = 997670 In*
I = D*B"/12 I, = 789962 In’
KyLyr = 112 < 22 NO SLENDERNESS EFFECT
KL,r = 165 < 22 NO SLENDERNESS EFFECT
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H. W. LOCHNER, INC.

F.5-54

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB Jun-06
HIB 145 MEM. 7JT.7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D  KLR My Mp, By P, Pe 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 553 0 1.000 1.000 111
MZ 53.892 60.564 16.5 3.31 38.48  11.608 553 0 1.000 1.000 102
GROUP 2
B D KL/R My Mp;. Bp Py Pe Sy, S, M
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1951.07 0.00 0.000 735 0 1.000 1.000 1951
MZ 53.892 60.564 16.5 385.36 38.48  0.100 735 0 1.000 1.000 385
GROUP 3
B D  KLR My Mp, By P, Pc By 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1181.99 0.00  0.000 624 0 1.000 1.000 1182
MZ 53.892 60.564 16.5 163.23 38.48  0.236 624 0 1.000 1.000 163
GROUP 4
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 665 0 1.000 1.000 134 *
MZ 53.892 60.564 16.5 408.59 3848  0.094 665 0 1.000 1.000 409
GROUP 5
B D KLR My Mp Bp Py Pc 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2  1876.03 0.00  0.000 705 0 1.000 1.000 1876
MZ 53.892 60.564 16.5 746.69 3848  0.052 705 0 1.000 1.000 747
GROUP 6
B D KL/R My Mpy,, Bp Py Pe &y, S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1136.53 0.00  0.000 598 0 1.000 1.000 1137
MZ 53.892 60.564 16.5 533.10 3848  0.072 598 0 1.000 1.000 533
* MINIMUM MOMENT CONTROLS
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F.5-55
H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA

IMI  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
"HLB 145 MEM. 7 JT. 7
COLUMN LOADS
PMIN
HLB 145 MEMBER 7 JOINT 7
GROUP 1 GROUP 2
P MY MZ P MY MZ
DL 482.98 0.00 29.60 DL 482.98 0.00 29.60
LL -57.94 0.00 12.08 LL 0.00 0.00 0.00
GROUP 1 0.00 0.00 0.00 GROUP 2 -78.69  -1500.82 266.83
SERVICE 425.04 0.00 41.68 SERVICE 404.29 -1500.82 296.43
STRENGTH 502.33 0.00 64.65 STRENGTH 52557 -1951.07 385.36
GROUP 3 GROUP 4
p MY MZ P MY MZ
DL 482.98 0.00 29.60 DL 482.98 0.00 29.60
LL -57.94 0.00 12.08 LL -57.94 0.00 12.08
GROUP 3 -33.39 -909.22 112.19 GROUP 4 -1.22 0.00 300.93
SERVICE 391.65 -909.22 153.87 SERVICE 423.82 0.00 342.61
STRENGTH  509.14 -1181.99 200.03 STRENGTH  550.96 0.00 445.39
GROUP 5 GROUP 6
P MY MZ P MY MZ
DL 482.98 0.00 29.60 DL 482.98 0.00 29.60
LL 0.00 0.00 0.00 LL -57.94 0.00 12.08
GROUP § -79.90  -1500.82 567.75

GROUP 6 -34.61 -909.22 413.11

SERVICE 403.08 -1500.82  597.35 SERVICE  390.43  -909.22  454.79
STRENGTH  503.85 -1876.03  746.69 STRENGTH  488.03 -1136.53  568.49
SLENDERNESS EFFECTS IN
COMPRESSION MEMBERS (AASHTO 8.16.5)
fc= 3000 psi PHI=  0.70 We= 150  PCF
Ec =W #33%cr% = 3320561 PSI Width of Rect. Col. = B= 53892 In.
Depth of Rect. Col = D= 60.564 In.
ry=030*D= 18.17 In. Ly= 85 Ft Ky = 2.0
r;=030*B= 1617 In. L,= 185 Ft. K, = 12
Iyy = B*D~/12 Tyy = 997670 In*
KyLyr = 112 < 22 NO SLENDERNESS EFFECT
KjL,x = 165 < 22 NO SLENDERNESS EFFECT
Appendix F.5
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H. W. LOCHNER, INC.

PROJECT: BONNER BRIDGE - OREGON INLET NORTH CAROLINA IMJ  Jun-06
SUBJECT: HIGH LEVEL BENT ANALYSIS WDB  Jun-06
HLB 145 MEM. 7JT. 7
SLENDERNESS EFFECTS IN RECTANGULAR
COMPRESSION MEMBERS (AASHTO 8.16.5)
GROUP 1
B D KLR My Mo, By P, Pe 8y S, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 502 0 1.000 1.000 101
MZ 53.892 60.564 16.5 64.65 38.48  0.595 502 0 1.000 1.000 93 *
GROUP 2
B D KL/R My Mpy Bp Py Pc o, O, Me
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1951.07 0.00 0.000 526 0 1.000 1.000 1951
MZ 53.892 60.564 16.5 385.36 38.48  0.100 526 0 1.000 1.000 385
GROUP 3
B D  KLR My Mp, Bp P, Pe 3y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1181.99 0.00  0.000 509 0 1.000 1.000 1182
MZ 53.892 60.564 16.5 200.03 38.48  0.192 509 0 1.000 1.000 200
GROUP 4
B D KL/R My Mp, Bp Py Pc Oy N Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 0.00 0.00  0.000 551 0 1.000 1.000 111 *
MZ 53.892 60.564 16.5 445.39 38.48  0.086 551 0 1.000 1.000 445
GROUP 5
B D KLR My Mp. By Py Pe 8y 3, Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1876.03 0.00  0.000 504 0 1.000 1.000 1876
MZ 53.892 60.564 16.5 746.69 38.48  0.052 504 0 1.000 1.000 747
GROUP 6
B D KL/R My Mp,. Bp Py Pc Sy, R Mc
In. In. Ft. Kips  Ft. Kips Kips Kips Ft. Kips
MY 53.892 60.564 11.2 1136.53 0.00  0.000 488 0 1.000 1.000 1137
MZ 53.892 60.564 16.5 568.49 38.48  0.068 488 0 1.000 1.000 568
* MINIMUM MOMENT CONTROLS
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 1
14:00:53 Licensed to: Licensee name not yet specified. M7pLaN.5-57

g 1o

= “’:,"/ 0‘6
(S
0000000 00000 00000 00000 00000 00 Lo

00 o0 00 00 00 00 00 00 00 00 00

00 00 00 00 OO 00 0O 00 00 00 00

00 00 00 (0]0) 00 00 00 00 0O
(0]0) 00 00 0000000 00 0]0) 00 00
0000000 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00
00 00000 00 00 00000 00000 00000  (TM)

Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL(tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only responsibility for analysis, design and
engineering documents is the licensees. Accordingly, PCA disclaims all
responsibility in contract, negligence or other tort for any analysis,
design or engineering documents prepared in connection with the use of
the PCACOL(tm) program.

Basep o PLANS -
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page
14:00:53 Licensed to: Licensee name not yet specified. M7PL
General Information:
File Name: S:\DGN-ST\NORTHC~1\BONNER~1\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M7PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #145 Engineer: JMJ
Code: ACI 318-95 Units: English
Run Option: Investigation Slenderness: Not considered
Run Axis: Biaxial Column Type: Structural
Material Properties:
fre = 3 ksi fy = 40 ksi
Ec = 3122.02 ksi Es = 29000 ksi
fc = 2.55 ksi Rupture strain = Infinity
Ultimate strain = 0.003 in/in
Betal = 0.85
Section:
Rectangular: Width = 53.9 in Depth = 60.6 in
Gross section area, Ag = 3266.34 in”"2
Ix = 999598 in™4 Iy = 790784 in™4
Xo = 0 in Yo = 0 in
Reinforcement :
Rebar Database: User-defined
Size Diam (in) Area (in”2) Size Diam (in) Area (in™2) Size Diam (in) Area (in™2)
# 1 0.00 0.00 # 3 0.38 0.11 # 4 0.50 0.20
# 5 0.63 0.31 # 6 0.75 0.44 # 7 0.88 0.60
# 8 1.00 0.79 # 9 1.13 1.00 # 10 1.27 1.27
# 11 1.41 1.56 # 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #1 ties with #9 bars,
phi (a) 0.8, phi(b) 0.9, phi(c) 0.7

#1 with larger bars.

Layout: Rectangular
Pattern: Equal Bar Spacing (Cover to longitudinal reinforcement)
Total steel area, As = 49.92 in®2 at 1.53%

32 #11 Cover = 5 in
Factored Loads and Moments with Corresponding Capacities: (see user's manual for notati
Pu Mux Muy fMnx fMny

No kip k-ft k-ft k-ft k-ft fMn/Mu
1 1039.0 209.0 192.0 3039.2 2795.6 14.550

2 857.0 875.0 351.0 3984.0 1601.0 4.554

3 969.0 556.0 179.0 4112.3 1317.7 7.393

4 927.0 187.0 171.0 3026.9 2769.0 16.189

5 826.0 841.0 415.0 3812.2 1882.4 4.534

6 933.0 535.0 190.0 4059.1 1442.6 7.588

7 692.0 139.0 128.0 3031.9 2790.6 21.807

8 669.0 875.0 351.0 3959.9 1584 .7 4.524

9 685.0 556.0 190.0 4057.5 1392.2 7.301
10 643.0 130.0 142.0 2752.1 3007.6 21.176
11 644 .0 841.0 415.0 3793.0 1864 .3 4.507
12 660.0 535.0 260.0 3809.1 1845.6 7.116
13 553.0 111.0 102.0 3016.0 2768.0 27.156
14 735.0 1951.0 385.0 4287.0 839.1 2.197
15 624.0 1182.0 163.0 4302.5 590.0 3.640
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07/21/06 PCACOL V3.00 - PORTLAND CEMENT ASSOCIATION - Page 3

14:00:53 Licensed to: Licensee name not yet specified. M7PLAN .5-59
16 665.0 134.0 409.0 1229.8 3743.1 9.154
17 705.0 1876.0 747.0 3972.5 1579.7 2.117
18- 598.0 1137.0 533.0 3816.6 1795.7 3.359
19 502.0 101.0 93.0 2995.8 2765.6 29.697
20 526.0 1951.0 385.0 4183.7 831.4 2.145
21 509.0 1182.0 200.0 4204 .3 705.0 3.556
22 551.0 111.0 445.0 936.3 3755.0 8.438
23 504.0 1876.0 747.0 3901.5 1548.3 2.079
24 488.0 1137.0 568.0 3729.6 1860.7 3.279

*** Program completed as requested! ***
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53.9 x 60.6 in Mx (k-ft)
t I i ! f } I I I I I
Code: ACI 318-95 -6000 6000
Units: English €
Run axis: Biaxial
Run option: Investigation T
Slenderness: Not considered
mn type: Structural 1
Bars: User-defined 1
Date: 07/21/06
Time: 14:00:58 -+
-6000 -
P =0 kip
PCACOL V3.00 (PCA 1999) - Licensed to: Licensee name not yet specified.
File: S\DGN-ST\NORTHC~1\BONNER~1T\ANALYSIS\PIERS\HLB144~1\PCACOL~1\M7PLAN.COL
Project: BONNER BRIDGE - OREGON INLET
Column: HLB #145 Engineer: JMJ
fc =3 ksi fy =40 ksi Ag = 3266.34 in"2 32 #11 bars
Ec = 3122 ksi Es =29000 ksi As =49.92 in"2 Rho =1.53%
fc = 2.55 ksi e_rup = Infinity Xo =0.00in Ix = 999598 in*4
1=0.003 in/in Yo =0.00in ly =790784 in"4
Betal = 0.85 Clear spacing = 4.06 in Clear cover =5.00 in
Confinement: Tied hi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.7
Appendix F.5 phi() phi(b) phi(e) Page 60 of 208
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0000000 00000 00000 00000 00000 00
00 00 0O 00 0O 00 00 o0 00 00 OO
00 00 00 00 00 00 00 00 00 00 00

0]0] 00 00 00 00 00 0]0] 00 OO0
00 00 00 0000000 00 00 00 00
0000000 00 00 OO 00 ©O0 00 0O 00 0O
00 0]0) 00 00 00 00 00 0O 00 00
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Licensee stated above acknowledges that Portland Cement Association
(PCA) is not and cannot be responsible for either the accuracy or
adequacy of the material supplied as input for processing by the
PCACOL (tm) computer program. Furthermore, PCA neither makes any warranty
expressed nor implied with respect to the correctness of the output
prepared by the PCACOL (tm) program. Although PCA has endeavored to
produce PCACOL(tm) error free, the program is not and can't be certified
infallible. The final and only respon<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>